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ABSTRACT 
Previous studies of the behaviour of museum visitors and the 
theories of exhibit effectiveness that have stemmed from them 
are reviewed and criticised on a number of grounds. The principle 
criticism is directed at the prevailing notion of the Museum 
Visitor as a passive being whose actions are determined by 
internal or external forces over which he or she has no control. 
A new theory of exhibit effectiveness is presented that accepts 
the visitor as an active agent who acts in accordance with his 
or her perceptions of individual displays. Real-world exhibits 
are conceptualised in terms of their proximity to a putative 
'ideal' exhibit as measured by their and the ideal's perceived 
characteristics; the more characteristics a real-world exhibit 
shares with the ideal, the more visitors it will attract. The theory 
seeks to provide an explanation as to why certain exhibits 
attract visitors and why others fail to do so. 
A novel system of recording the behaviour of visitors to the 
Hall of Human Biology at the Natural History Museum using closed-
circuit television and a real-time event recorder is described; 
and a study of inter-observer reliability is reported. A 
large prospective study of visitors to the Hall of Human Biology 
is reported in which the 'attracting power' of exhibits are 
defined and measured. In addition new statistics pertinent to 
the behaviour of individual visitors are defined and related to 
individuals' interest in the topics covered in the exhibition. 
Further studies report how the characteristics of exhibits as 
perceived by visitors were elicited; and how a sample of real-
world exhibits and the ideal were evaluated by visitors in terms 
of these characteristics to provide the necessary data for testing 
-4- . 
the theory. 
The implications of the theory for designers of exhibitions are 
discussed and further avenues for research are suggested. 
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CHAPTER 1 
INTRODUCTION 
On May 24th 1977, the Hall of Hunlan Biology opened at the Natural 
History Museum in South Kensington. The exhibition, occupying 
1,200 square metres of the west wing on the ground floor of the 
Museum, is the largest to be opened this century; and since 1977 
a number of other new permanent exhibitions have also been 
opened, namely Introducing Ecology (1978), Dinosaurs and their 
living relatives (1979), Manis Place in Evolution (1980), and 
most recently of all Origin of Species (1981). All these 
exhibitions are the fruits of a new exhibition scheme whose seed 
was sown early in the 1970's. 
The Hall of Human Biology is of particu1ar interest to psychologists 
because a large part of it included exhibits on psychology and 
members of both the British Psychological Society and the 
Experimental Psychology Society were consulted during its design 
and construction. Furthermore, for the first time in a museum 
in Britain, psychologists were employed to advise on the 
app1ication of psychological principles thought to be relevant 
to the design of exhibitions, and to evaluate the visitors' 
responses to it. In fact, this thesis has arisen as a direct 
result of the research into visitors l behaviour and cognition in 
the Hall of Human Biology. 
In this chapter I shall describe firstly the background to the 
project, followed by a description of the Human Biology exhibition 
and the approach to its design, and conc1ude with a few words on 
\ 
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the way in which the present research developed. 
Background to the Exhibition Project 
The Natural History collections of the British Museum were housed 
in Bloomsbury until 1882. The chief instigator and moving spirit 
behind the foundation of the new Museum in South Kensington, 
built between 1873 and 1881, was the great Victorian palaeoanatomist 
and advisor to Bishop Wilberforce, Sir Richard Owen (1804 - 1892). 
He was responsible for both the existence and policy of the Museum 
as it is known today (Miles and Tout, 1978). The policy may be 
stated briefly as having the twin aims of "diffusing and advancirig 
knowledge about the natural world." To this end, the collections 
were initial1y arranged in three distinct series, each with a 
specific purpose. The first was an Introductory Series "by which 
the study of every group should commence ll ; the second was an 
Exhibited Systematic Series "in which the more important types 
are shown"; and the third a Study Systematic Series IIrequired for 
enlarging the boundaries of knowledge." The galleries were laid 
out according to the plan of the Creator; all living fauna, the 
birds of the air and the fishes of the sea being placed to the 
left of the entrance way (the Hall of Human Biology has replaced 
the original fish collections); while to the right are the 
fossils buried deep, as it were, in the bowels of the earth, 
above them the minerals and, as in God's P1an, the plants above 
these on the third floor. Vestiges of this arrangement can be 
seen to this day. Owen quite explicitly it seems, acknowledged 
that natural laws and processes could not be demonstrated 
satisfactorily in a museum. At a time when the objects of 
biological enquiry were just that - tangible objects such as 
minerals, fossils and living animals - this restriction in what 
could profitably be displayed was bare1y a restriction at all. 
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However, over the years, scientific enquiry has turned increasingly 
to less tangible subject matter such as the study of genetics and 
behaviour. Accordingly, the restriction not to show laws and 
processes has resulted in the Museum being less and less the 
display of modern biology it is intended to be and once was. 
Spasmodic modernisation has led to considerable change in the 
public galleries, and the study collections have been considerably 
enlarged by the fruit of numerous scientific expeditions. 
However, by 1970 it became clear that change in the galleries 
was necessary and an Exhibition Scheme was begun. This scheme 
is described in detail by Miles and Tout (1978) and Miles and Alt 
(1979). For present purposes, it is important to note that the 
scheme is new in both the scope of the content and the manner of 
its presentation. 
The scope of the new exhibitions covers all forms of life -
including Man who was largely excluded from the subject matter 
of the original displays. However, the intention is to do more 
than just demonstrate the diversity of the living world, to 
include such topics as ecology, psychology and anthropology. Four 
main themes will be covered in the exhibitions as a whole: Man, 
Ecology, Evolution and Diversity and Life Processes and Behaviour. 
Although rumours have spread that the Museum intends to do away 
with many of its more famous exhibits, this is not so. However, 
such has been the outcry among academics about the approach and 
content of the new exhibitions, that in response the Museum felt 
it necessary to restate its policy in May 1981. Human Biology 
now represents the comp1ete Man theme; and in future the Museum 
will concentrate on displaying it traditional subject matter -
the diversity of nature. The other themes will now be subsumed 
in major exhibitions on diversity although it is still planned 
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to mount a separate ŤẄUÙŞÙWÙŬŸĚon genetics at a later date. 
The Human Biology Exhibition 
The development of Human Biology owes a lot to the approach 
fostered by North American "science centres ll (Kimche, 1978). 
The Exploratorium in San Francisco built by Frank Oppenheimer 
(Oppenheimer 1968) and the Ontario Science Centre in Toronto 
(Wilson 1976) have shown convincingly that it is possible to 
display the principles as well as the paraphernalia of science. 
In line with these institutions, in the Hall of Human Biology, 
the old, formal rows of dusty cases have been banished; there 
are many large models which visitors can touch and explore, but 
few glass cases. There are slide shows about prenatal development, 
about aspects of neuro-endocrinology, about language acquisition 
and several other topics. Games display the control of 
behaviour by the brain, learning and the problems of 1ogica1 
reasoning. Such untraditional exhibits are not to everyone's 
taste but they are an honest attempt to show that what matters 
is, for example, not just what a brain looks like, but what it 
does; or more genera 11y, an effort to go beyond the mere 
appearances of things scientific. 
Much thought was given to the subject matter to be included in 
Human Biology for clearly there is much more to be said on the 
topic than can be covered in the space available. The 
exhibition includes the minimum number of concepts consistent 
with the overall story which traces the development of a fertilised 
ovum to a fully mature human adu1t. All the concepts were 
organised into a learning hierarchy (Gagn§) 1970) that made no 
unrealistic assumptions about the visitors vocabulary and 
previous knowledge. Simple ideas are dealt with first; these 
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form the building blocks for more complex concepts. Technical 
language is avoided except where absolutely necessary; and the 
sheer amount of text is kept to a minimum. 
The exhibition is divided into physically independent sections, 
each one dealing with a set of re1ated concepts that are part of 
the learning hierarchy. The ten major sections shown in 
Figure 1 are as follows: 
A. Living Cells 
B. Growing 
C. Movement 
D. Controlling your actions 
E. Homeostasis - Your life in the ba1ance 
F. Hormones 
G. Hormones and Nerves 
H. Experience of a lifetime - Learning and Memory 
I. ÖŤŲȘŤŮŸÙŬŪĚ - Understanding the world about us 
J. How do we corne to understand the world about us. 
In addition, further material relating specifically to particu1ar 
sections is presented in spearate side assemblies - "More about 
Chromosomes" (BE), ŅŘŸŨŬŲŤĚ about controlling your actions" (DE), "More 
about Sex Hormones" (FE), and "More about Memory" (HE). These areas 
are equivalent to the "enrichment" booklets of some modern shcool 
courses in the United OÙŪŦTŬÜŸĚ and they are designed to provide the 
visitor with a deeper' understanding of certain of the topics 
covered in the major sections. 
The organisation and presentation of the subject matter of the 
exhibition has drawn heavily on a number of principles developed in 
the field of educational technology. These have been summarised 
by Miles and Alt (1979) as follows:-
\ 
-11-
Image redacted due to third party rights or other legal issues
-12-
1. the educational purpose is VŮŸŨWĚout in the form of unambiguous 
objectives. These provide the basis for the acquisition of 
objective knowledge about fvluseum communications: 
2. the subject is carefully arranged so as to present the under-
lying ideas in a logical sequence; 
3. the interaction between the learner and the learning:nraterial is 
carefully controlled by: 
(a) arranging the material in digestible steps, 
(b) making provision for different capacities to learn and 
various levels of knowedge and interest, e.g. by including 
lI enr ichment" mater"ial, 
(c) making provision for participation or active responding, 
though not necessarily through overt responses, 
(d) making arrangements for immediate feedback, i.e. for the 
learner to discover at once whether or not his response 
has provided an acceptable answer to the question or 
solution to the problem, 
4. the educational medium (audiovisual, diagram, three-dimensional 
object and so on) is chosen because of its appropriateness both 
to the message to be conveyed and to the intended recipient; 
5. the educational materials are tested to see whether they produce 
the results specified in the objectives. These materials are the 
physical entities which correspond to the testab1e hypotheses of 
scientific research. If a test is properly designed, the results 
\ 
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will show whether or not the ŸŠWŤŲÙŠŨVĚare suitable for their 
purpose. More importantly, it will provide information of 
more general value for later use. 
Human Biology set out to involve visitors actively, making a 
striking break with the traditional natural history museum. The 
exhibition contains a considerable number of "interactive" 
exhibits. Such exhibits are not simply those where the visitor 
is expected to press a proverbial button; they are exhibits with 
which the visitor is encouraged to participate - cognitively. 
In short, the exhibition aims at presenting scientific information 
in exciting and stimulating exhibits, avoiding the traditional 
unsympathetic juxtaposition of visitors and facts (Wittlin, 1971). 
A passive role is no longer imposed on visitors; they are 
encouraged to seek new information by exercising their own 
judgement in answering questions, by operating various interactive 
devices, and by playing games designed to model various scientific 
phenomena. 
Research among visitors to the Hall of Human Biology 
Perhaps the most interesting aspect of the Human Biology 
exhibition is that from the outset it has been thought of as a 
pilot exhibition in which exhibits and their effects on visitors 
were to be assessed. In fact, it is confidently expected that 
within fifteen years from its opening date, half of all exhibits 
in Human Biology will have been replaced by "better" exhibits. 
For example, as a result of criticism (Gregory 1978), the 
"Perception" section was completely redesigned and a new version 
opened early in 1982, and the "Homeostasis" area was redesigned 
in 1980 as a consequence of an unreported observational study 
of visitors to the area. 
\ 
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The majority of this thesis is devoted to reporting the major 
findings of a number of studies carried out during the period 
July 1977 - April 1981 among casual visitors above the age of 
sixteen years to the exhibition. 
The prospect of carrying out research among visitors to the 
Natural History ŲŸẀVŤẀÜĚ is interesting to psychologists for a 
number of reasons. Policy at the Museum precludes the possibility 
of adopting an experimental approach. The only interventions 
a researcher is permitted to make in the natural course of an 
individualls visit to the exhibition is to question him at the 
beginning, during or at the end of his visit; no experimental 
manipulations of the exhibits looked at or the routes taken 
through the exhibition are possible. Therefore, by necessity, 
the research reported is essentially "naturalistic" and not 
experimental; although in certain instances experimental 
procedures were possible. 
Although there is a large number of reported studies of museum 
visitors, the overwhelming majority of them have been carried 
out without reference to current psychological theories; they 
resemb -I e "market research" in the sense that the data co 11 ected 
are atheoretica1. It is a considerab1e challenge to incorporate 
museum research into mainstream theoretical psychology. 
Finally, in reporting the research, a narrative structure has 
been used. This is not meant to imply that the ideas developed 
in quite the same orderly fashion in which they have been 
presented. As ÑŠŲŲŸĚ (1972) has pointed out, most research is a 
leap-frog process of fact accumulation and theory generation. 
This research is no exception but in the interests of the reader. 
studies which led nowhere or up blind alleys have been omitted 
as they are irrelevant to the main story. 
\ 
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CHAPTER 2 
LITERATURE REVIEW 
There has now been an enormous amount of published research on 
museum visitors. For convenience, the methods used can be 
described under three broad headings -
(1) large-scale sample VẀŲẂŤXŸĚ
(2) studies of behaviour, and 
(3) educational evaluation of museum exhibits 
using paper and pencil tests of knowledge 
(Alt and Morris, 1979) -
although, in practice, a combination of methods has sometimes 
been employed. In this chapter research in each of the three 
categories will be described, followed by a critical discussion. 
Surveys 
It has been estimated that approximately two-thirds of all 
published research fall into this category (Loomis, 1973 a), and 
the majority are carried out to provide museum planners with 
detailed demographic information about their visitors and their 
reasons for visiting. A bibliography compiled by Elliot and 
Loomis (1975) gives numerous references to visitor surveys, the 
majority of which tell us that visitors come to museums out of 
general interest, are such and such an age, social class and 
distance from the museum; that they heard about the place from 
\ 
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friends, radio or television in varying proportions; and that 
they 'enjoyed' their visit, and so forth. At the Natural 
History Museum a series of annual visitor surveys was initiated 
to monitor the success of the exhibition scheme. Some measure 
of the success of new exhibitions can be gauged by the number 
of people who mention them as a reason for visiting the museum, 
or as exhibitions they particularly enjoyed, or can remember 
most about. This sort of information can be best collected by 
repeated study over time. The first five annual surveys have 
been reported (Alt, 1980) and a copy of this paper is included 
in Appendix 1, primarily as it describes in detail a systematic 
samp1ing method that has been used throughout the present research 
project for selecting subjects. However, in general, surveys 
are of little interest to psycho1ogy as they are atheoretical in 
their approach. 
Behavioural observation 
Systematic observations of the behaviour of museum visitors 
apparently began during the 1920's in American art galleries and 
these studies have been reported by Robinson (1928, 1930, 1931 a, 
1931b, 1933 a, 1933 b, 1933 c). It was found feasible for 
observers armed with stopwatches, pencils and paper to follow 
individual visitors inconspicuously as they ambled through a 
museum, recording the total time spent in the museum, the areas 
visited and the length of time spent looking at particular objects. 
A number of general patterns of behaviour emerged. For example, 
durinq the course of a visit and after a brief 'warming up' 
period the persons observed disp1ayed a tendency to stop before 
a progressively smaller percentage of the pictures encountered 
and to make progressively shorter stops; the more pictures 
displayed on a gallery wa11, the smaller the average time spent 
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looking at each individual piCture; and, in large museums, the 
likelihood that a visitor will observe any given picture is less 
than in smaller museums. Robinson's work in art galleries was 
followed-up in the 1930's by his student Arthur Melton who 1ater 
became better known in mainstream psychology through his work on 
human memory (see Melton 1933 a, 1933 b, 1935, 1936, 1972; and 
Melton, Goldberg and Mason, 1936) and similar work was conducted 
in the Peabody natural history museum by Porter (1938). 
Consolidating and building upon Robinson's work, Melton discovered 
the pronounced 'right-turning tendency' prevalent it seems from 
later studies in all American museums. He also described a so-
called 'exit-gradient', whereby time allotted to a painting seems 
to be directly re1ated to its physical proximity to the exit 
door. He found a close relationship between, on the other hand, 
attractiveness (defined as the probability of stopping at a 
painting) and density of paintings on the wall (which seems to 
obey a kind of Weber-Fechner law); and on the other hand, the 
independence of 'holding-power' (defined as the time spent at a 
painting given that the visitor has stopped moving) and display 
density. Melton also described results showing that 'museum 
fatigue' affects attractiveness while leaving 'holding power' 
unaffected, and that such fatigue is almost certainly a kind of 
object fatigue termed 'ennui' by Melton - rather than sheer 
phYSical fatigue, because the steady decline in attractiveness 
from the time of entry sets in immediately and can be quite 
pronounced, even in visits as short as five minutes. 
There was something of a hiatus in visitor research of any kind 
until the 1960 l s when a new interest burgeoned; and this was 
manifested by the emergence of a large number of published papers. 
During this period a number of studies were reported that were 
\ 
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firmly within the paradigm established by Robinson (for example, 
Abler 1968; MacBrier 1964; Munyer 1969; Parsons 1968; Parsons 
and Loomis 1973; Weiss and Boutour1ine 1963) but it was not 
until the work of Winke1 and Sassanof (1970) and Lakota (1975) 
that any new developments emerged. Winke1 and Sassanof built a 
simulation-system which adequately modelled the behaviour of 
museum visitors in a real gallery while subjects sat watching a 
triple slide-screen depicting the view to the left, straight 
ahead, and to the right, respectively. Through instructions to 
the slide-machine, subjects could 'move' through the gallery. 
Perhaps somewhat surprisingly, the routes taken mapped onto the 
observed routes in the real gallery well. Lakota has described 
a very detailed behavioural analysis in the natural history 
section of the Smithsonian Museum in Washington. Although the 
procedures he employed are extremely comp1ex to understand, he 
appears to have built a quite sophisticated regression model of 
attractiveness, holding power and effectiveness (a kind of 
composite of holding-power and amount learned at the display.) 
Other equations involve different factors, one of which indicated 
that the Beta coefficient for modern display methods has a high 
negative value on holding-power! 
Educational Evaluation 
Historically, the educational evaluation of museum exhibits is 
rooted in the work on curriculum development in America which 
gained momentum during the 1960's. During this time, which saw 
the rise of programmed learning, a considerable amount of 
attention was given by educators to 'instructional objectives' 
which became widely known as behavioural objectives. These 
described explicitly what it was hoped learners could do after 
\ 
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instruction that they could riot do before, and they were 
contrasted with the loose statements of objectives that had been 
previously used in education. 
Shettel (1968) suggested that instructional objectives of the 
sort outlined for use in mainstream education by Bloom et al 
(1956), Krathwohl et al (1964) and Mager (1962) should collective1y 
form the basis for exhibition design and evaluation. His 
prescription is that 'exhibition objectives! should be fixed in 
advance and design should then proceed accordingly. Data are 
then to be collected from samples of visitors to estimate the 
extent to which these objectives have been met and exhibitions 
redesigned in the light of the findings. In the field of 
curriculum evaluation, Scriven (1967) drew a distinction between 
formative and summative evaluation. These terms refer to when 
rather than how evaluation is carried out and both are relevant 
to Shettel's idea of the value of exhibition objectives. Screven 
{1976}, adopting the curriculum evaluation terminology, has 
recommended that exhibits should be developed by a process of 
formative evaluation and he has provided a prescriptive process 
for doing so; and a number of exhibits developed along these 
lines have been reported in the literature (for example, Eason 
and Linn 1976; and Screven and Brown 1978). 
The contribution of Shettel 
The most ambitious project strictly along the lines laid down by 
educational evaluators has been reported by Shettel et a1 (1968) 
in which the resu1ts of an eighteen-month investigation of liThe 
Vision of Man" exhibit, sponsored by the U. S. Office of 
Education are described. The exhibit covered non-military 
scientific and technical programmes conducted by the United States 
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federal government, sometimes'in conjunction with private 
industry; it also outlined the accomplishments of these programmes. 
Although designed to appeal to a wide audience, it was aimed at 
secondary-school children in particu1ar, who might be influenced 
in choosing a science career with the federal government. The 
exhibit employed a wide variety of different design techniques 
using modern exhibition technology. As such Shettel considered 
it representative of a modern, sophisticated state-of-the-art 
display, and thus an appropriate medium in which to test the 
potency of a variety of effectiveness measures. 
In the 1968 report it was emphasised that the purpose of the 
research programme was not to evaluate "The Vision of ŸÍŠŪĒHĚ per 
se, but to evaluate the methods used to perform the evaluation. 
The exhibit was conceptualised as consisting of three sets of 
variables: 
(1) exhibit design variables, 
(2) exhibit viewer variables, and 
(3) exhibit effectiveness variables. 
The first were considered as independent or experimental variables, 
the second as control variables, and the third as dependent 
variables. The investigation set out to identify the important 
variables within each set of variab1es, their relationship with 
each other, and the best ways to measure them. 
The exhibit design variables that were evaluated were physical 
characteristics of the exhibit itself, such as the readability 
level of labels, location of various parts, etc., the exhibit 
viewer variables included audience characteristics such as age, 
educational level, etc., the effectiveness variables included 
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observations of viewers in or'der to arrive at measures of 
attracting and holding power, and various tests designed to 
measure knowledge, attitude, interests, etc. 
The project involved two major stages - the exhibit-testing stage 
and the mock-up-testing stage. The exhibit-testing stage was 
used to devise, use, and revise the measures of empirical 
effectiveness as well as to collect data regarding the re1ation-
ships between the different types of variables. During this 
stage no experimental variations were made in the exhibit design 
variables but they were made in some of the exhibit viewer 
variables. Specifically the variables 'manipulated ' were age, 
education, socioeconomic status, sex, amount of science background, 
the extent to which exhibit viewing was voluntary, and viewing 
time. 
The exhibit mock-up stage was used to manipulate several of the 
exhibit design variables - the simplification of text, the amount 
of visual illustration, and the use of audio devices to replace 
text portions of the exhibit. 
Each of the two testing stages comprised two phases, separated in 
time. The primary objectives of exhibit-testing phase 1 were 
developing the initial versions of the effectiveness measures, 
collecting data on the usefulness of these measures and revising 
the measures. During phase 2, data were collected on the revised 
measures of effectiveness and these data were used to generate 
hypotheses about the relationship between the three sets of 
variables referred to earlier. The first phase of the mock-up 
testing stage was concerned with va1idating the mock-up exhibit 
and with collecting data on experimental variations for several 
design variables. Phase 2 was devoted to collecting data on 
\ 
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experimental variations in several exhibit design variables such 
as the amount and readability of text, the amount of visual 
illustration, and the use of audiovisual textual communication. 
Shettel's first task was to translate the origina1 objectives of 
liThe Vision of Man" into measurable objectives prior to any test 
development - they were not originally stated in terms that readily 
lent themselves to measurement. The form these translations took 
was almost exclusively knoweldge-oriented because, according to 
Shettel, " ... this "is the only feasible \'/ay of measuring such 
objectives short of long-term follow-up studies of viewer 
behaviour (and even this approach would be subject to gross 
contamination).11 
A post hoc analysis of the exhibit content was then carried out. 
This entailed numbering and locating all the parts of the exhibit, 
performing a readabi1ity analysis of all text and labels, noting 
type size, colour, etc. At the same time colour photographs were 
taken of all static models and motion pictures were taken of all 
moving parts. The information collected at this stage was used 
to construct the simu1ation of the exhibit for the mock-up-
testing stage as well as to provide measures of certain independent 
or experimental variables. 
The next stage was devoted to developing background, interest, and 
attitude measures. The background questionnaire contained 
questions about age, educational background, socioeconomic class, 
etc., as well as subjective measures of the amount of time spent 
at the exhibit, whether a reason for the museum visit was to view 
the exhibit, awareness of the exhibit in the media, and intentions 
with respect to future career. The interest measure was based on 
the assumption that if people said they were interested in a 
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particu1ar area or topic, they would be able to remember something 
about it. A small questionnaire was administered to measure 
reported interest. The attitude measurements were also collected; 
the items in the questionnaire were based wholly on the original 
objectives. Each item was devised to reflect viewer opinions and 
attitudes towards one objective. 
Developing the knowledge measures received the most attention. 
Four individua.l questionnaires were designed to measure the amount 
of information visitors retained after viewing the exhibit. 
These measures were based on the assumption that there are various 
levels at which learning can be measured. Two recall methods were 
used to identify a high level of learning on open-ended 
questionnaires. Two recognition tests were used to measure lower 
levels of learning on multiple-choice questionnaires. One of the 
open-ended questionnaires asked about open-ended concepts and the 
other about open-ended knowledge; the recognition tests were 
split in a similar manner. As the names imply, the concept 
questionnaires were designed to measure the visitor's ability to 
recall and recognise scientific concepts or principles, and the 
knowledge tests were designed to measure the specific learned 
information that could be recalled and recognised. 
As mentioned earlier, the exhibit effectiveness variables included 
observing visitors to arrive at measures of attractiveness and 
holding power. A number of approaches were adopted in !IThe Vision 
of Man" study to answer the question: "ls there a correlation 
between the number of static and dynamic modesl and the attracting 
power of the exhibit." Visitors were followed (unobtrusively), 
and a videotape recording system was also employed to monitor 
behaviour at individual displays. These methods were felt to be 
best in meeting the requirements of unobtrusive observation. 
\ 
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The survey design incorporated four groups of subjects, 
(1) a max. group 
(2) a min. group 
(3) a control group, and 
(4) a casual visitor group. 
The first three groups comprised volunteer subjects who were 
paid for participating in the project, and the fourth group was 
made up of museum visitors who came to the exhibit of their own 
volition. The max. group subjects were given instructions to 
spend as much time as they wished in the exhibit with instructions 
to learn as much as possible because they would be tested at the 
end of their visit. The underlying aim in instructing this group 
was to discover how much could be learned from an exhibit given 
maximum amount of time and motivation. Conversely, the min. 
group, designed to establish a nl1nimum index of learning, spent only 
half an hour in the exhibit; they were also given instructions to 
learn as much as possible. The control group subjects, 
comprising people who had not seen the exhibit, were also tested 
to establish baseline scores on all the test measures. The members 
of these three groups were matched on age, sex, education, and 
science/non-science background, and different subgroups within 
these categories were represented. The casual visitor group 
subjects were invited to participate in the testing procedures; 
some were interviewed before they commenced their visit and others 
were interviewed at the end of their visit. All four groups were 
given the batteries of tests described earlier but, obviously, 
only the casual visitor group was used to establish the exhibit 
effectiveness variables. 
The mock-up subjects were high-school students who viewed thirty-
one individual panels, designed to represent all static sub-areas 
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of the actual exhibit. On WŸŤĚpanels were mounted colour photo-
graphs of the exhibit sub-areas with associated text. The 
introductory panels of the mock-up were hung together in one room; 
all other mock-up panels were hung consecutively along the main 
corridor walls. Subjects were randomly assigned to max., min., 
and control groups similar to those previously described. 
Not surprisingly, the results of the investigations showed that 
the amount of viewing time and motivation 1 influenced the amount 
of knowledge gained from the exhibit, as reflected by subjects' 
scores on the various test items. Thus, max. group subjects 
always achieved higher test scores than min. group subjects, who, 
in turn, always scored higher on the test items than did control 
group subjects. The actual museum visitors, who came to the 
exhibit on their own accord, scored lower on the test items than 
did control group subjects! In Shettel's opinion, these results 
show that "The casual visitor group, as a whole learned very 
little from the exhibit as measured by the tests used." Generally, 
college students scored higher than either high-school children 
or adults; subjects with a science background scored consistently 
higher than subjects without one. 
Results on the interest measures showed that viewing the exhibit 
did influence the level of interest in the subject matter, although 
no consistent patterns emerged. Results from the attitude measures 
vere largely inconclusive; all the experimental groups obtained 
scores relatively similar to the casual visitor group. 
1.Motivation was never explicitly defined or varied. It is 
presumed to refer to the experimental subjects I assumed desire 
to do well on the tests they knew they would take at the end 
of their visit. 
\ 
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Unobtrusive observations of Gasual viewers showed that the average 
amount of time spent at an individual display was twenty seconds, 
and the total time spent in the whole exhibit area was fourteen 
minutes. A technique for measuring attracting power involved the 
use of a multiple-regression equation based on: 
( 1 ) the number of subjects actually stopping at 
each display, 
(2) the number of static parts, and 
(3) the number of moving parts. 
This equation resulted in an attractiveness rating for each 
display. The results indicated that the number of static and 
moving parts in a display accounted for twenty-seven per cent of 
the variance in viewer stopping behaviour; however, the number 
of moving parts in a display was a much better predictor of 
viewer stopping behaviour than the number of static ones. 
Analysis of the videotape recordings of casual visitor behaviour 
at individual display permitted the calculation of relative 
attracting power among them. In general, dynamic parts and their 
associated text were looked at by casual viewers much more 
frequently than static pictures and their text. 
Attempts at relating the reading difficulty of text to the amount 
of knowledge gained were inconclusive. Thus, the results did not 
indicate that simple text facilitate any more learning than did 
more difficult text. 
The results of the exhibit mock-up testing (phase 1) showed that 
the mock-up subjects performed in a comparable manner to the 
exhibit subjects on the various tests. That is, the results 
obtained by max. subjects were similar to max. mock-up subjects, 
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min. exhibit subjects were similar to min. mock-up subjects, and 
so on. These results were taken to indicate the validity of the 
simulation technique as a means of judging actual exhibits. The 
experimental variation in the mock-up design (phase 2) indicated 
a significant difference favouring the group reading the text 
but no difference between the other experimental variations. 
In the discussion section of Shettel's report, much space is 
devoted to reiterating previously stated views, such as the need 
for unambiguously stated exhibit objectives, the appropriateness 
of various evaluation WŤVWVŸĚ the use of mock-up exhibits in 
developing didactic exhibits, etc. The penultimate section 
presents what is grandly termed a "three-factor theory of exhibit 
effectiveness," suggesting that an exhibit must fulfill three 
purposes in order to be educationally effective: 
(1) it must initially attract viewers to the 
exhibit, 
(2) it must maintain their attraction throughout 
the exhibit, and 
(3) it must maximise the amount of relevant learning 
or influence what is achieved on the part of 
the viewer. 
Finally, Shette1 suggests that results of his study indicate 
several hypotheses regarding the effective organisation of didactic 
exhibits that could be explored in future projects. 
Shettel's work has been described in detail because it represents 
the tYpical approach to evaluation and exhibition design currently 
extant among educationalists. However, Screven (1975) has gone 
even further than Shette1 by applying the technique of programmed 
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learning to museum education.' Visitors were given booklets of 
questions to look at as they went through an exhibition, or a 
cassette tape recorder, together with electronic response cards 
with which to answer the questions. Visitors successfully 
finishing the course were then rewarded with a badge developing 
their status as 'museum experts'. 
Critique 
Criticism of museum research may be raised on three broad fronts; 
(i) methodological, 
(ii) philosophical, and 
(iii) the utility value, or usefulness, of the 
research to designers of exhibitions. 
(i) Methodological Critique 
In a critical discussion of visitor surveys, Loomis (1973 b) 
complained that they ŸŠŲÙŤTĚfrom very bad (e.g. poor sampling, 
badly worded questions, etc.) to excellent (e.g. good survey 
practice in every sense, a "model" of visitor attendance guiding 
question design, etc.). In surveying the literature on 
observational research and educational evaluation with particular 
reference to the studies in the bibliography compiled by Elliot 
and Loomis (1975), there is no estimation of the reliability of 
the various measurements taken and an inadequate consideration of 
their validity irrespective of whether the research is 
observational or pencil and paper tests. 
The reliability of the methods used to observe visitors' behaviour 
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will be discussed in detail in Chaoter 5. 
Robinson and subsequent researches focusing on the behaviour of 
museum visitors have argued that attractiveness and holding power 
are valid measures of exhibit effectiveness. An effective 
--
exhibit must first of all attract visitors and then hold their 
attention for a sufficient time to impart information. Miles and 
Tout (1979) have suggested that holding power can be extended to 
include an index of required viewing time. They recommend an 
index they call 'holding power ratio', i.e. the actual viewing 
time divided by the required minimum viewing time. Thus a score 
of less than one would mean that ẂÙVŸWŬŲVĚwere spending less time 
than is necessary to receive the exhibit's message. Educational 
eva'luators (e.g. Lakota 1975; Lakota and Kanter 1976; Screven 1976; 
Shettel 1968 a, 1968 b, 1973), while accepting that high 
attractiveness and high holding power are necessary for an exhibit 
to be effective, claim that they are not sufficient by themselves. 
For an exhibit to be truly effective it must communicate the 
message/s intended by the designer. Hence their interest in 
measuring the knowledge and understanding imparted by exhibits. 
Educational effectiveness is measured by pencil and paper tests 
and judged by the extent to which certain external criteria (e.g. 
a prestated percentage of visitors achieving a preset percentage 
score on the tests) are met. In these circumstances it is usual 
for validity to be considered in terms of criterion-related 
validity. Presumably, the higher the correlation between 
attractiveness, holding power and the scores on the tests, the 
better the validity of the tests. Nowhere in the studies reported 
in the literature has validity been considered in this way and in 
view of the fact all show that casual visitors learn nothing, as 
measured on the various tests, it fo11ows that the validity of the 
tests must be ca11ed into question. 
\ 
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It is self-evident that attractiveness is a valid measure of 
effectiveness; if a visitor does not look at an exhibit the exhibit 
cannot be effective. The issue with holding power is only a little 
more complicated. As Miles and Tout (1979) have pointed out, it 
seems reasonable to suppose that holding power is related to the 
characteristics of the exhibit such as length of text, and it was 
for this reason that they formulated 'holding power ratio' as an 
alternative but related measure. 
There is another way, however, in which the validity of attractiveness 
and holding power may be considered and this is in terms of their 
validity as theoretical constructs in a theory of exhibit 
effectiveness; this is known as construct validity. As an approach 
to the question of their validity, it will be taken up in the 
following section. 
(ii) Philosophical Critique 
The research workers whose studies have been described earlier in 
this chapter all set out to evaluate the effectiveness of museum 
exhibits in a self-consciously scientific manner; that is, they 
claimed to have used the methods 'characteristic' of scientific 
enquiry. Essentially, the reported studies all follow the same 
set of procedures. Firstly, they begin by observing and collecting 
certain 'facts' about exhibits and visitors. For example, 
Robinson and Melton were interested only in whether visitors 
stopped at an exhibit or not, and if so, for how long. As described 
earlier,Shettel collected a large number of facts about exhibits 
and visitors. After the facts have been collected they are analysed 
and classified; and then, by a process of induction, generalisations 
are made. In certain cases, (e.g. Melton's work) the 
\ 
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generalisations are tested by. further experimentation or observation. 
In fact, the studies follow the prescriptions of correct method 
given in many social science textbooks. For example, figure 2 is 
taken from Wal1ace (1969). Its components are four stages linked 
by four methods in a clockwise process. 
Simple though the diagram is, it represents the approach to visitor 
research very accurately. In the philosophy of science this 
characterisation of the scientific process is known as Positivism. 
Epistemologically, the positivist conception of the nature of 
scientific investigation will not stand serious criticism. Firstly, 
the notion that scientific knowledge about effective exhibits is 
advanced by the accumulation of facts independently of specific 
\ 
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prior hypotheses about their relationships is simply untenable. 
By way of analogy,the work of Gregory (1966) has shown that 
visual perception is not determined simply by the stimulus 
pattern on the retina but that it involves actively searching 
for the best interpretation of the sensory data. This hypothesis 
formation - to use Gregory's terminology - involves not only 
the sensory information but also knowledge and experience. 
Gregory (1980) has drawn a deep parallel between the nature of 
perception and the nature of hypotheses in science. Hypotheses 
in science give direction to scientific investigation just as 
prior knowledge and experience direct the perceptual process. 
The way to ensure that the meaning of a fact advances our 
knowledge is to place it in the context of an antecendent 
hypothesis. The alternative is often to create confusion by 
collecting a jumble of unrelated bits of information with 
unfathomable meanings. Shettel's work is a good example; he 
collected numerous 'facts ' without any clear-cut hypotheses about 
their relationships; and very little by way of substantive 
knowledge resulted. 
The problems with induction as a form of reasoning are very familiar 
(see for example, Harre 1972), and are glaringly illustrated in 
visitor research by the conspicuous absence in all so-called 
theories of exhibit effectiveness of any explanation of what 
makes for an effective exhibit. A theory of exhibit effectiveness 
should at least explain how exhibits differ in terms of their 
effectiveness and should make an attempt to explain how the 
factors that affect effectiveness do so. The concept of construct 
validity mentioned in the previous section has a direct bearing 
on this issue. For example, what psychological or other property 
or properties can explain the variability in attractiveness and 
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holding power between exhibits? No satisfactory explanation, or 
answer to this question, can be given in the absence of a theory 
of exhibit effectiveness to underpin the measurements that are 
supposed to indicate effectiveness. Of course, the operationist 
view which accompanies the prescription epitomised in Figure 2 
holds that measurement can proceed independently of theory; and, 
if we follow the methods laid out in Figure 2, it should precede 
theory. 
But, as Hu11 (1968) argued, and has been suggested here, it is 
necessary that theory precedes measurement for satisfactory 
explanations of empirical1y derived results to be forthcoming. 
In environmental psychology Proshansky et al (1970) have 
characterised examples of two different approaches as the 'physical' 
approach and the 'phenomenological'. The physical approach. it 
is c1aimed, is the objective one whereby attempts are made in 
any given environment to relate man's behaviour to discrete and 
quantifiab1e stimuli present in that environment. Deutsch and 
Krauss (1965) have described the same general approach in social 
psychology as fol1ows: 
"Just as the animal psychologist i'Jho is studying the 
behaviour of a rat in learning a maze must know the 
relevant physical properties of the maze to understand 
or predict the behaviour of the rat in it, so too the 
social psychologist must be able to characterise the 
relevant features of the social environment in order to 
understand or predict human interaction". 
In other words, the Iphysicall approach adheres to the principles 
of Watson ian behaviourism. 
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The ŮUŤŪŬÜŤŪŬŨŸŦÙȘŠŨĚ approach; on the other hand, has sought to 
account for man's behavioural relationships with the environment 
in terms of the interpretations and cognitive constructions by 
which he or she organises his or her experiences of that 
environment. 
Behavioural studies of museum visitors fall clearly within the 
physical approach; and those studies concerned with educational 
evaluation, while not 'physical ' in Proshansky's sense, are 
still mechanistic in conception. For example, Shettel has argued 
that educational exhibits satisfy the 'need ' to learn. This is 
an organismic view of man in which cognitive functioning is 
conceptualised in terms of biological needs similar to the needs 
for food and water, for example. Presumably, visitors are 
thought of as arriving at exhibitions in a state of ignorance 
and upon being confronted by didactic exhibits their 'need' to 
learn operates as a drive and is reduced by the consumption of 
the knowledge on display. 
All theories of exhibit effectiveness attribute to the visitor 
an essentially passive nature and the mark of them is to treat 
visitor action as a natural and determined phenomenon. Apart 
from any random factors (giving rise to probabilistic laws) the 
visitor accordingly behaves predictably in given conditions and 
he can be manipulated by engineering appropriate conditions 
(that is, effective exhibits). Thus, the individual visitor is 
not causa sui in the explanation of his own behaviour. Exhibit 
learning, the routes taken through exhibitions, exhibit interest, 
and so on, are dependent variables, functions of 'drive states l or 
exhibit design. 
Compton (1935) pointed out, if completely determined laws are 
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applied to man's actions, he ts himself an automaton; and Gauld 
and Shatter (1979) have suggested that if ,a deterministic view 
is upheld, then the possibility of a scientific or experimental 
study of man's behaviour is logically questionable. 
"If a scientist is himse1f no more than an arena within 
which inevitable causes product their inevitable effects, 
how could he have discovered the causal laws which his 
own behaviour is supposed to instantiate? A scientist 
practising his craft must assume himself to be a free 
agent, a being capable of manipulating his corner of the 
universe. The effect of his manipulations must be to 
destroy any chance regularities among phenomena leaving 
the real, i.e. causa1 regularities to show themselves. 
But if the scientist's intervention is itself causally 
determined the possibility must remain that his 
intervention did not destroy a fortuitous regularity but 
was the upshot of an antecedent state of affairs which 
also caused the disruption of the regularity." 
Miles and Tout (1979) have argued that the issue of whether or 
not man's action can be regarded in a deterministic manner is 
surely of theoretical and not practical interest. Their view 
misses the important point that practical issues are underpinned 
by theoretical standpoints. Accepting that museum visitors 
actively select the exhibits they look at, rather than being 
jerked into 1ife by them, can have a fundamental impact on how 
one judges the existing indices of exhibit effectiveness. 
Holding power has become part of what Lakatos (1974) would have 
called the 'hard-core' of any theory of exhibit effectiveness 
and it is a construct which presupposes a passive conception of 
the museum visitor. Effective exhibits are thought of as those 
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that hold visitors ' attention ŸŬŪŦĚ enough to get across their 
messages. It is proposed that if an exhibit is designed effectively, 
visitors will remain at it for as long as the designer intended. 
If visitors do not stay the required time the exhibit has been by 
definition, badly designed. No mention is made of whether 
visitors are willing to invest the necessary time to receive the 
message at a given exhibit; it is assumed that their passive 
nature can be manipulated by effective exhibits which generate 
the required holding power. Apparently there is no upper limit 
to the amount of time visitors can be made to remain if the exhibit 
is effective. And yet, all the research that has been published 
to date has shown that visitors, on average, spend less than a 
minute at individual displays; and this finding is upheld in 
different exhibitions and different museums. If one upholds an 
active conception of the nature of the museum visitor, one wou1d 
argue in the face of such overwhelming evidence that perhaps 
visitors are not prepared to spend longer than thirty or so seconds 
of their time at an individual display; and that seen from the 
visitor's point of view rather than the designer's an effective 
exhibit is necessarily one that gets its message over very quickly. 
Thus, holding power when considered within a phenomenological 
framework becomes a suspect empirical concept. 
Utility Value 
The utility value of visitor research can be measured, in theory, 
by the extent to which the findings can be applied to the solution 
of practical problems in designing exhibits. The application of 
research findings to improve the effectiveness of museum exhibits 
has been termed museum technology by Melton (1935). More 
recently it has been resurrected by Oppenheimer (1968), Miles and 
Alt (1978) and Miles and Tout (1978, 1979). However, in the 
latter case it has been suggested that this technology should 
\ 
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include any objective knowledge from appropriate fields such as 
educational research and educational technology. 
The information from large-scale sample surveys is similar to 
many market research investigations where data are collected 
about the characteristics of consumers of particular products, 
their attitudes towards them, their preferences, etc. with a 
view to modifying the products to match the needs of the consumers; 
and basic market research of this nature would be extremely useful 
to museum planners if they were prepared to act upon the results. 
In the absence of any such intent, visitor surveys have no 
utility value. 
The results from behavioural studies have led Lakota and Kanter 
(1976) to recommend simple precepts concerning exhibition 
architecture which they claimhavea profound effect on visitor 
behaviour. These recommendations have also been summarised by 
Miles and Tout (1979), as follows: 
1. the exhibition space should be partitioned into smaller 
areas with chambers or alcoves large enough for groups 
of about ten to observe some aspect of the exhibition, 
2. the organisational structure of the exhibition should be 
clear to visitors, and 
3. island display units should be avoided or sited off the 
main routes through the gallery. 
The results from educational evaluations have not by themselves 
given rise to any guidelines concerning the sesign of effective 
exhibits. Although a number of authors have suggested that 
principles deve10ped in connection with curriculum development and 
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educational technology can be'successfully incorporated in a 
museum technology (see Miles and Tout 1979 for a summary of the 
relevant principles that have been proposed) there is little or 
no empirical evidence to suggest that casual visitors learn more 
from exhibits incorporating these principles in their design from 
those that do not. It is taken as axiomatic, as part of the 
prevailing ideology, that these principles are applicable in the 
museum setting. By adopting the curriculum development model 
uncritically, there is an implicit assumption that visitors will 
want to learn from exhibits rather as they might from textbooks;· 
and that visitors to exhibits will remain for a predetermined 
time rather like pupils in a lesson at school. 
The major conclusions to be drawn from this chapter are that the 
studies reviewed have been carried out within a tradition of 
naive empiricism. IFacts l about exhibits and visitors have been 
collected in the hope that patterns may be discerned within the 
data that arise from their categorisation and analysis; it is 
hoped that these patterns will in turn give rise to theories of 
exhibit effectiveness. 
It has also been assumed that visitors have an essentially passive 
nature which can be directed and controlled by effective exhibits. 
Furthermore, related to the idea of a manipulable passive visitor, 
the underlying metaphYSic or ideology in designing educational 
exhibits is that the prinCiples developed within the disciplines 
of education and educational technology are directly applicable 
to the design of educational exhibits. 
The present thesis rejects all these propositions .in the process 
of TŸẂŤŨŬŮÙŪŦĚand testing a theory of what makes for an effective 
exhibit that acknowledges WUŸĚvisitor as an active agent who 
constiously decides which displajs· he or VŸŤĚŸÙŨŨĚ look at. 
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ĿÑŸÖØNŎĚ3 
A THEORY OF EXHIBIT EFFECTIVENESS 
Background 
The natural history of a visit to an exhibition may be thought 
of as a series of interactions between the visitor and the 
individual displays he encounters during the course of his visit. 
A visitor's time is clearly limited and, therefore, it is 
unreasonable to suppose that he or she will be able to look at 
everything on display in the museum. An analogy may be drawn 
here between biological competition among individuals for any 
limited environmental resource and the competition between 
individual displays in their call on a visitor's attention. 
Successful displays are those that compete and attract the visitor; 
and unsuccessful ones are those that fail to do so. However, to 
resolve the tautology inherent in the analogy, a theory of exhibit 
effectiveness must offer an explanation as to the reasons why 
different displays are more or less attractive as well as making 
predictions about successful and unsuccessful displays. 
The philosophical standpoint underlying the theory is that a 
visitor to an exhibition acts in accordance with his or her 
perceptions of the exhibition. In other words, from the visitor's 
point of view an exhibition is not simply a collection of 
'objective' physical entities but a perceived environment, 
constructed by him. Piaget (1972) making a similar point stated: 
"On the one hand, knowledge arises neither from a self-
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conscious subject, nor, from objects already constituted 
(from point of view of subject) which would impress 
themselves on him; it arises from interactions which 
take place midway between the two and thus involve 
both at the same time." 
This standpoint contrasts markedly with those of the earlier 
researchers, whose work was reported in the previous chapter. 
In Part I of his 1935 report, Melton included a section entitled 
The intrinsic attractiveness of the Art Object as a Determinant 
of Interest. In it, he claimed that the attitude of those 
concerned with the display of art objects could be epitomised in 
the assertion that lIa painting will find its own level when it 
is displayed in a gallery along with other paintings." This, he 
asserted, is tantamount to saying that a painting will attract 
an amount of attention that is appropriate to its intrinsic 
worth. He suggested that the assertion was at best a pious hope 
and furthermore was based on assumptions of dubious validity. 
He contended that the attractiveness of a painting had nothing 
to do with its lIaesthetic quality" as judged by experts. 
Paintings judged by experts to be of outstanding quality failed 
miserably in competition with other paintings. He went on to 
say that while he accepted that factors such as the subject matter, 
the size and the colouring of a painting appeared to be 
important in determining its attractiveness, they were not of 
primary importance. According to Melton, location and mode of 
display were of far greater importance. Indeed, Melton1s work 
was concerned solely with these latter factors and, in particular, 
how they affected attractiveness and hOlding power. 
In line with the arguments presented in the opening two paragraphs 
of this chapter, Melton 1s views must be rejected. Displays are 
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considered to be in competitiQn with each other and the result 
of this competition is that each display wil1 find its own level 
vis ŸĚvis the others. However, an acceptance of this does not 
amount to the same thing as claiming that a display will attract 
attention in proportion to its intrinsic worth or aesthetic 
qua1ities; and in suggesting that it does Melton was putting up an 
Aunt Sally. Characteristics or attributes of displays (what 
Melton called factors) do not inhere in the displays, as it were, 
but they are perceived by visitors interacting with the displays. 
Factors such as mode of display and location are only important 
in so far as they are perceived by visitors to be characteristics 
of a display; a display will attract attention in proportion to 
its perceived worth not its intrinsic worth. Of course, Melton 
is correct in stating that the attractiveness of a display does 
not necessarily have anything to do with the judgements of experts 
but in context this is a red herring. 
Similar objections can be raised concerning the work of Lakota 
and Shettel. Unlike Melton, Lakota made an attempt to relate 
attractiveness and holding power to the characteristics or 
attributes of displays. Unfortunately, it is the most depressing 
section in his report. Hoting the thousands of words written on 
the subject - IImost of it inconclusive" - Lakota adopted a very 
down to earth pose. As an objective (my emphasis) scale of 
exhibit design, he suggested that the year in which an exhibition 
was designed is at least one unambiguous variable that can be 
inserted into the regression equations! Galleries designed in 
1954 received a scale value of l while more recent galleries 
received higher values culminating in ŸĚfor galleries designed 
in 1964. He also obtained ratings from three "museum professionals" 
with respect to 'conceptual organisation', 'spaciousness', 
'extensiveness'; 'new display' and 'instructional quality' derived 
\ 
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by factor analysis of a long 1ist of defining features of the 
hal1s. Lakota claimed that these measures reflected the interests 
and wishes of the visitors and represented some basic design 
dimensions. As pointed out in the previous chapter, the exhibit 
design variables investigated by Shettel were the physical 
characteristics of the displays themselves, characteristics 
such as the readability level of labels, location of various 
displays and whether the displays contained moving parts. Neither 
Lakota nor Shettel were concerned with perceived exhibits. 
Theoretical Outline 
Conceptually, the present theory owes much to the ideas of the 
Gestalt psychologist Kurt Lewin (1890 - 1947) and, in particular, 
his notions of life space and valence. 
A museum may be conceptualised psychologically as well as 
physically as the space in which a visitor moves. As a visitor 
moves physically through a museum he is also moving psychologically 
through his life space. Thus, his physical movements represent 
acts of psychological significance to him. According to Lewin, 
when a person is attracted by an object that object is said to 
have positive valence, an analogy he drew with the valence between 
atoms in chemistry. By contrast, negative valence refers to an 
object, or region in life space from which the person is repelled. 
Life space may contain regions with several valences active at 
once and these may give rise to conflict. 
Different exhibitions will have different "valences" for different 
visitors. In the case of a visitor who has visited the museum 
before or other museums he believes to be similar, a good deal 
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of direct prior experience W111 influence the magnitude and 
directions of the valences of the different exhibitions. 
Consider, however, a visitor who has never visited the museum 
before or other museums he believes to be like it. Is it 
sensible in this instance to talk of exhibitions in the museum 
as having different valences when he has no experience of them? 
For any visitor, it is reasonable to suppose that topics or 
subjects dealt with in certain exhibitions will be of more interest 
to him than others; different topics can be said to have different 
valences. Thus, exhibitions will have attached to them valences 
that are quite independent of any direct experience of them. Of 
course, once a visitor has entered an exhibition, individual 
displays will be under the direct influence of the immediate 
perceptual process. However, all other things being equal, the 
valence attached to the visitor's interest in the subject matter 
will influence his perception of and behaviour towards the 
individua1 displays. 
Individual displays in an exhibition can be thought of, psycho-
1ogically, as occupying regions in a visitor's life space; and 
the present theory is primarily concerned with the perception of 
individual displays since it is these which attract visitors' 
attention. Each display will have a number of different valences 
active at once. Each of these valences will be attached to the 
characteristics or attributes of the display that are perceived 
by the visitor. For example, if the position of a display in the 
exhibition hall is a determinant of attractiveness as Melton's 
work has indicated, then Iposition' will be a perceived 
characteristic of the display and it will have a positive or 
negative valence attached to it: the perceived position next to 
the exit of· a gallery will have a negative valence. Similarly, 
the physical characteristics of displays, if they are perceived 
\ 
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by visitors will have ẂŠŨŤŪȘŤŸĚ that will influence the attractiveness 
of the display to a visitor. Thus, some perceived characteristics 
will have positive valences attached to them, some negative 
valences and other characteristics will conceivably be neutral, 
that is, characteristics will be graded on a continuum from 
positive to negative valence. The characteristics and the 
directions and magnitudes of the valences attached to them will 
vary from visitor to visitor. 
A visitor will tend to be attracted to a display when the 
combinations of characteristics approaches the optimal combination 
for him. The optimal combination will result in the highest net 
positive valence when the valences are summed across all the 
valences attached to the perceived characteristics. As the 
combination of perceived characteristics moves away from the 
optimum and the magnitude of the net valence reduces, so the 
likelihood of him being attracted to the display decreases. 
The valences attached to exhibits will also vary according to a 
visitor's proximity to them both physically and temporally. For 
example, a visitor setting off from home to the Natural History 
Museum to see a particular exhibit he has heard about might 
experience an increasing excitement in anticipation of seeing the 
exhibit, as he approaches the Museum. Once inside the Museum, he 
might become interested in other exhibits which confront him, and 
as a consequence his interest in seeing the exhibit which 
initially attracted him to the Museum might be diminished. There-
fore, the valences of exhibits are not 'fixed' but will vary on 
a gradient from high to low according to circumstance. 
The present theory is concerned with the attractiveness of exhibits 
as and when visitors experience them in competition with others 
in an exhibition. It is the strength of the exhibits' valences 
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at the time visitors experience them that will determine their 
attractiveness; and it is at this point that they will need to 
be measured. 
The primary concern of the theory is with exhibits rather than 
individual visitors; and while both are different sides of the 
same coin, it is more helpful to focus on exhibits and the 
reasons why they attract or fail to attract members of a population 
of visitors. Thus, in the same way that a visitor was thought of 
being attracted to a display with the optimum combination of 
characteristics for him, an exhibit with the optimum combination 
of characteristics would be the one that attracted all visitors 
to an exhibition. Such an exhibit can be thought of as an ideal 
exhibit or an archetypical display; and real-world exhibits can 
be conceptualised in terms of their proximity to the ideal exhibit. 
A real-world exhibit close to the ideal will be one that is 
perceived to possess a large number of characteristics in common 
with the ideal, whereas an exhibit distant from the ideal will 
share very little in common. The proximity or distance of a 
real-world exhibit from the ideal is, of course, psychological 
distance, existing in a visitor1s life-space and it has a much 
more precise meaning than the idea of distance in Lewin1s theory. 
The more characteristics a real-world shares in common with the 
ideal exhibit so the stronger will be its overall valence or 
attraction to visitors. Behaviourally, this means that a real-
world exhibit which shares many of the characteristics associated 
with the ideal exhibit should have a high attracting power. 
Following on from this, it can be seen that the ideal exhibit 
will have an attracting power of unity and the measured attracting 
powers of real-world exhibits thus give· a direct measure of their 
proximity to the ideal. 
\ 
-46-
The theory thus predicts that the nearer the attracting power of 
a real-world exhibit is to unity, the more closely its perceived 
characteristics will resemble the perceived characteristics of 
the ideal exhibit. Therefore, once the characteristics of the 
ideal exhibit are known, the theory will provide an explanation 
of what makes an exhibit attractive, and conversely what makes 
one unattractive. 
Testing the theory involves, operational1y:-
1. measuring the attracting powers of real-world exhibits; 
2. elucidating and measuring the perceived characteristics of 
the ideal and real-world exhibits; 
3. computing the 'distances' between real-world exhibits and the 
ideal (in terms of their perceived characteristics); 
4. calculating the correlation coefficient between the attracting 
powers of exhibits and their 'distances' from the ideal. 
The remaining chapters of the thesis are concerned with testing 
the theory just outlined and subsequently with discussing the 
results and their implications for the design of museum 
exhibitions. Before turning to these issues, however, it is 
interesting to reflect on how the proposed approach resembles 
and differs from directly related fields of study investigated 
by psychologists. 
The museum literature is replete with references to the 'curiosity 
value' of exhibits and it is usually claimed that successful 
exhibits are those that 'arouse' the curiosity in visitors. There 
is now, of course, a substantial literature concerning the study 
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of curiosity by psychologists· (for a review see, for example, 
Maw and Maw, 1977), and its relevance to the present work seems 
obvious, at least intuitively. As pointed out by Maw and Maw, 
it is not clear from this literature whether curiosity refers to 
a state brought on by certain kinds of stimuli or whether it 
refers to a trait or individual disposition. 
Typically, experimental investigations of curiosity have involved 
exposing subjects to objects of one sort or another ar.d subsequently 
asking them about their preferences as measures of curiosity or 
alternatively measuring aspects of their behaviour, for example, 
the amount of time spent looking at different objects, facial 
expressions, etc. Explanations of why certain objects arouse 
curiosity rather than others is usually given by reference to 
the compiexity or familiarity of the stimulus objects and there 
is a plethora of reports devoted to studies in which the nature 
of the stimulus objects is manipulated and treated as a source of 
independent variables. A similar approach is often adopted in 
the study of aesthetics or, more general1y. studies of fami1iarity 
and liking (Sluckin, et a1, 1982). 
The 'trait' or personality approach to studying curiosity has 
usual1y invo1ved administering a battery of tests to measure 
abstruse notions such as Epistemic curiosity or sensation-seeking 
curiosity (Maw and Maw, 1977) which are then related to preferences 
for certain objects or ideas. A similar approach has arisen 
within environmental psychology with the idea of environmental 
dispositions, that is, individual differences in personality as it 
functions in relation to the everyday physical environment (Craik 
1970, 1976). Researchers in both these traditions seem to be 
asking essentially the same question, namely, is it possible to 
distinguish between individuals' attraction to objects in terms of 
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certain immutable personalitY,traits? 
The 'arousal ' view of curiosity bears some resemblance to the 
theory of exhibit effectiveness outlined earlier in the chapter. 
Both approaches are ŬVWŤŪVÙŞŨŸĚconcerned with discovering why 
certain objects are attractive and why others are not. However, 
the affinity ends here. The proposed theory seeks an explanation 
in terms of the cognitive constructions placed upon objects by 
individuals whereas investigators into the 'curiosity-value ' of 
objects have sought explanations in terms' of the moribund 
'stimulus-response ' paradigm of American empirical psychology. 
It is proposed that 'curiosity' should be redefined in the terms 
of the present theory. 
The notions of 'curiosity traits' and 'environmental dispositions ' 
are so impoverished, both conceptually and theoretically, that 
there are no grounds to suppose that any of the so-called traits 
or dispositions measured and reported in the literature have any 
bearing on the present issues. However, these considerations 
should not be taken to imply that there are no individual differences 
between visitors in terms of their attraction to particular displays; 
clearly there are differences as not all visitors are attracted to 
all displays! For the moment, perhaps all that needs to be said 
about this from the point of view of the present theory, are that 
the primary determinants of the attractiveness of the display are 
the valences of the perceived characteristics of the display. 
Other variables will only affect attractiveness if they firstly 
influence an individual's perception of the display. (The issue 
and importance of individual differences to the theory will be 
taken up more fully in Chapters 7 and 8 of the thesis.) 
In summary, the chapter has outlined a new theory of exhibit 
effectiveness in which real-world exhibits have been conceptualised 
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in terms of their proximity to.an ideal exhibit. The ideal exhibit 
is the one that attracts all members in a population, that is, 
has an attracting power of unity_ Real-world exhibits close to the 
ideal will have high attracting powers and will share many of the 
characteristics visitors perceive in the ideal exhibit. As an 
exhibit's attracting power decreases, so will the number of 
perceived characteristics it shares in common with the idea1 
decrease. 
To test the theory it is necessary to:-
(i) measure the attracting powers of exhibits; 
(ii) elucidate and measure their characteristics (and the 
characteristics of the ideal exhibit) as perceived by 
visitors; 
(iii) compute the distances between real-world exhibits and 
the ideal, and 
(iv) calculate the correlation coefficient between attracting 
power and distance from the ideal. 
Chapters 4 and 5 are concerned with developing a reliable method 
for measuring the attracting powers of exhibits in the Hall of 
Human Biology and Chapters 6 and 7 are concerned primarily with 
co11ecting data with which to test the theory. 
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CHA'PTER 4 
METHODOLOGICAL APPROACH TO MEASURING VISITORS 1 BEHAVIOUR IN THE 
HALL OF HUMAN BIOLOGY 
General approach to measuring the attracting and holding power of 
museum exhibits. 
Webb et al (1966) cite two examples of the application of erosion 
and accretion measures to measuring the attractiveness of museum 
exhibits: 
liThe relative popularity of exhibits with glass fronts could 
be compared by examining the number of noseprints deposited 
on the glass each day (or some sample of time, day, month, 
and so forth). This requires that the glass be dusted for 
noseprints each night and then wiped clean for the next 
day1s viewers to smudge. The noseprint measure has fewer 
content restrictions than most of the trace techniques, 
for the age of the viewers can be estimated as well as the 
total number of prints on each exhibit. Age is determined 
by plotting a frequency distribution of the heights of the 
smudges from the floor, and relating these data to normative 
heights by age (minus, of course, the nose-to-top-of-head 
correction).11 
IIA committee was formed to set up a psychological exhibit 
at Chicago1s Museum of Science and Industry. The committee 
learned that the vinyl tiles around the exhibit containing 
1ive, hatched chicks had to be replaced every six weeks or 
so; tiles in other areas of the museum went on for years 
without replacement. A comparative study of the rate of 
tile replacement around the various museum exhibits could 
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give a rough ordering ot the popularity of the exhibits. 
Note that although erosion is the measure, the knowledge 
of the erosion rate comes from a check of the records of 
the museum's maintenance department. II 
A more precise method of measuring the physical traces made by 
visitors in an exhibition was carried out by Bechtel (1967) 
using an ingenious device known as a hodometer which was installed 
under the floor covering. A hodometer is an interconnecting net-
work of electrically wired pads that records the location and 
number of footsteps in a gallery. 
Physical trace measures of the sorts just described do not permit 
one to make generalised statements about the relative attractiveness 
of all the exhibits among a sample of visitors nor do they allow a 
comparison of the attraction of different exhibits to an individual 
visitor. These data can only be obtained by tracking visitors as 
they go round an exhibition, noting which exhibits a visitor looks 
at, and the time he spends at each one. In addition, by following 
visitors, it is possible to note the order in which a visitor 
looks at the exhibits and subsequently plot the routes taken 
through the exhibition as a whole. In fact, typical observational 
studies in the museum setting have been carried out by an 
observer physically following visitors through an exhibition. A 
fixed camera has been used instead of an observer when the 
exhibition was concentrated in a fairly small space (Nielson 1946). 
However, at crowded times it may prove difficult to identify and 
trace the course taken by selected individuals (Nedzel 1952). 
Early pilot studies in the Hall of ÑŸÜŠŪĚBiology were undertaken 
in which the observer physically followed visitors along the lines 
of the studies reported in Chapter 2. However, in nearly all 
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attempts at tracking individuals unobtrusively by this method) 
before very long in the course of an observation, the visitor 
became aware that somebody was watching him. Apart from the 
embarrassment to the observer upon being discovered, the realisation 
by the visitor that he was beins followed had a disturbing effect 
on his behaviour. It was quite noticeable that the behaviour of 
visitors after they had discovered they were being watched was 
different from their behaviour before. Although there is 
contradictory evidence in the literature on the extent of this 
sort of bias in naturalistic research in general (see Hollenbeck, 
1977) there was no doubt about the biasing effects of the 
intrusiveness of the observer upon the behaviour of visitors in 
the pilot studies. It is interesting to note that other 
researchers do not appear to have had similar difficulties. For 
example, Sheppard (1960) reported that only 3 per cent of ẂÙVÙŸŬŲVĚ
observed at agricultural exhibitions had claimed they were aware 
of being observed when questioned at the end of their visits. 
Reported studies of Museum visitors do not generally mention the 
problem of observer intrusiveness although Melton (1935) was an 
exception. He pointed out that it was not possible for visitors 
to be tracked during quiet periods as they tended to become 
aware they were being followed. 
Specific methodology adopted in the present study 
In the light of the foregoing considerations it was decided to 
develop a closed-circuit television (CCTV) system which would 
permit the movements of individual visitors to be tracked 
unobtrusively as they wandered through the Hall of Human Biology. 
This system was developed after investigating closed circuit 
installations in twenty other institutions in the London area. The 
list of institutions included department stores as well as other 
museums. 
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Closed-circuit television system and its operation 
The present set-up in the Hall of Human Biology is as follows: 
There are twenty six cameras located throughout the sections in 
the Hall of Human Biology. Twenty cameras operate in areas with 
natural or good ambient lighting and are fitted with videcon 
tubes. Six cameras are situated in low lighting areas and are 
fitted with an added lens unit. All cameras carry lenses with 
angles of view and focal lengths which optimise their fields of 
vision without compromising picture acuity on the television 
monitors. With the exception of one camera in Section I of the 
exhibition (see Chapter 1) which is fitted with a pan unit, all 
the other cameras are in fixed position. 
The cameras are relayed to one of two monitors situated in a 
control room adjacent to the exhibition. One of the monitors is 
connected to a video-recorder (National Time Lapse VTR 8030). 
The layout of the monitors and controls are shown in Figure 3. 
Below the monitors is a special keyboard used for logging 
visitors' behaviour (marked B in Figure 3) which was developed 
after the CCTV system was installed and whose function wil1 be 
described in detail in the next section. To the right of Bare 
the master controls for switching the system on and off, for 
selecting which of the TV monitors to view and the on/off controls 
fdr the video-recorder (VCR). The area market C ȘŬŪWŠÙŪŸȘŬŪWŲŬŨVĚfor 
selecting the different operating options of tne VCR equipment, 
. 
iris controls for the cameras operating in low light areas and 
the pan unit switch for the camera in Section I. 
The observer is seated facing the television monitors. Once the 
system has been turned on and the monitor/s to be viewed and the 
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VCR options selected, the ŬŞVŸŲẂŤŲĚ is able to track the movements 
of an individual visitor by switching between cameras as 
appropriate and by viewing the camera images relayed to the TV 
monitor. Camera selection is effected by the observer through 
the operation of camera switches which are situated on the main 
control panel, marked A in Figure 3. Figure 4 shows in more 
detail the layout of the control panel A; the control panel is 
isomorphic with the ground plan of the exhibition. The switches 
are denoted by 'CCTV camera positions' in the figure. (As well 
as indicating the direction of the cameras they are switches for 
selecting which camera view is relayed to the monitor). Apart 
from minor adjustments to the iris controls and operation of the 
pan unit as necessary, the observer is concerned solely with 
interacting with the Figure 4 control panel during an observation. 
Once an observer is familiar with the layout of the exhibition, 
it requires less than a day's practice to become proficient at 
following visitors through the exhibition using the CCTV system. 
There are, of course t ethical questions in observing the behaviour 
of museum visitors unobtrusively, the more so when visua1 records 
are kept without the visitors' permission. In recognition of this, 
notices were placed throughout the exhibition with the express 
purpose of informing visitors that closed-circuit television was 
in operation to monitor the effectiveness of exhibits and a1so for 
security purposes. 
A pilot study to evaluate the unobtrusiveness of the system was 
undertaken in which 18 visitors were interviewed upon entering 
the exhibition, then they were followed during the course of their 
visitsusing the CCTV system and finally interviewed again upon 
leaving. None of the visitors interviewed was aware of being 
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followed and upon being informed of the fact, none objected. (Some-
what disturbingly, all of them accepted that surveillance by CCTV 
was part and parcel of modern life and they appeared to be inured 
to its intrusiveness. These findings do not, of course, remove 
the ethica"l questions but they do indicate that the researcher 
might be more sensitive to the ethical issues than the general 
public.) 
Behavioural recording system 
The observation of a visitor's behaviour and the subsequent 
analysis of it is a time-consuming business and can take as long 
as three hours or more for a single subject. This fact together 
with the dubious ethic of keeping permanent video recordings of 
visitors' behaviour, led to the development of a real-time 
recording system which allows the observer to measure the times 
a visitor spends viewing exhibits while also monitoring his 
behaviour using the CCTV. 
Before considering the important structural and functional aspects 
of the behavioural recording system, the nature of the observer's 
task in operating it will be described. 
To recap, the observer switches between cameras by interacting 
with control panel A shown in Figure 4. The alphanumeric codes 
on control panel A in Figure 4 refer to the individual sections 
or assemblies in the exhibition. The numerical codes, 1 ..... , n, 
in each section refer to the exhibits or displays in each assembly. 
This information serves as an aide-memoir to the observer as he or 
she logs viewing times on the special keyboard (marked B in Figure 3). 
The recording system acts basically as a sophisticated stopwatch 
I 
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with the ability to record, process and replay its findings. 
During logging, the system provides a real-time display of times 
and status. These data are recorded along with information to 
identify the visitor and his activities. During replay of this 
information, the results are presented on the computer's visual 
display unit at a rate controlled by the operator. An important 
consideration during the design of the system was that it should 
require a minimum of operator training and a minimum of technical 
help during day to day use. To these ends, the main programme 
is arranged to operate conversationally. That is to say, it prompts 
the operator for information it needs, and it attempts to detect 
operator errors without wasting data and without grinding to a 
complete halt. The main elements of the hardware will now be 
described. 
Hardware 
The hardware is divided functionally into six components as shown 
in Figure 5. The solid arrows indicate directions of data flow 
during normal operation. The dashed arrows indicate possible 
directions of flow but these are not normally used. The components 
within the outline box are housed in a Commodore PET micro-
computer which forms the basis of the hardware of the system. 
The central processor unit (CPU) is the heart of the computer 
proper and it is based on a type 6502 microprocessor. This 
processor uses 8-bit data bytes and can address up to 64K bytes 
directly (K = 1024 in this context). 32K bytes of random access 
memory are available for programme storage and execution of the 
user I s ŮŨŸŬŦŲŠÜÜŤĦĚ The rest of the memory space conta i ns the 
interpreter to execute the user programme; subroutines for input, 
output and peripheral control and the monitor programme which 
supervises the overall operation of the computer. The visual display 
-59-
unit (VOU) is a TV-type screen which displays continuouslY the data 
stored in code form in a particular area of memory as graphical 
symbOlS. The VOU has three main functions in the recording 
system, vize; 
(i) to pass information and questions to the 
operator during the setting-up of observation 
or data reading sessions; 
(ii) to display real-time results and status during 
observational data recording sessions,and 
(iii) to display previously recorded results during 
data read-outs. 
The main keyboard is normally used only in setting-up and during 
the data read-out phases of operation. The keyboard is a full 
alphanumeric type arranged approximately as a standard typewriter 
plus an additional numeric keypad. There are also keys to allow 
the operator to delete, change or insert characters so that typing 
errors in replies can be corrected before the computer acts on 
them. 
The keyboard is an integral part of the PET computer and cannot 
function independently of the CPU. This is advantageous in the 
present application in that, being interfaced directiy to the CPU, 
the keyboard is responded to much faster than in many systems. 
(Time-sharing systems are particularly poor in this respect; and 
the typical time-sharing delays would render an application such 
as this quite impracticable.) 
The main keyboard is quite unsuitable for use by the observer to 
log visitors' behaviour; it is too cluttered, it is densely laid 
out and it requires the observer to enter information into the 
\. 
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the computer at real-times rates. Therefore, a special keyboard 
(B in Figure 3) was built for recording visitors' behaviour. The 
keys used are high qual'ity, touch sensitive type set on an 18 mm 
matrix as used on large e1ectric typewriters. They are physically 
arranged in accordance with their logical functions. The layout 
of the keyboard and the functions of the keys will be described 
in more detai1 later. 
In many systems, an auxiliary keyboard would be interfaced to the 
CPU as an extra input port to the computer. In the present 
system. the keyboard is simply connected in series with the main 
keyboard of the PET computer shown in Figure 5. The CPU is thus 
unaware that an external keyboard is being used. This 
arrangement retains all the speed advantages of the integral 
keyboard and also simplifies the hardware and software requirements. 
The system can accept data from the keyboard at up to fifty 
characters per second and can process up to six discrete events 
per second. These rates are considerably faster than required for 
the present application. 
The random access memory in the CPU is capable of high-speed use 
(access typically within half a microsecond), and it is useful for 
short term storage of moderate quantities of data. However, this 
memory is volati1e, that is, its contents are lost forever when-
ever the system power supp1y is turned off. It is also too small 
to store the quantities of data generated during a typical 
observation. The most suitable medium to do this job is the 
magnetic disc. The discs used in this system are the smallest 
common variety and are known as 'mini--floppy discs'. The disc is 
housed in a unit known as a disc drive. The drive rotates the 
disc at a steady speed and positions a magnetic reading/recording 
head over the disc in response to CPU commands. The system used 
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here houses two drives in one case, physically separate from 
the main computer housing. Special purpose interfacing software 
and hardware were installed within the PET to control the disc 
units. The drives allow the storage of approximately l05K bytes 
of data per second. 
Drive one is used to store the main survey programme only. The 
first thing the observer does after switching on the system is to 
load the main programme from this disc drive. The drive is set 
to read only during normal operation, removing the risk of 
accidental erasure or alteration by operator errors. Only about 
one-eighth of this disc drivels capacity is used to store the 
programme and under normal conditions it is used only once at the 
start of each working day. 
Drive two is used to store the data generated during the 
observations, and to replay these data as and when required. It 
is therefore set to be able to read or write discs and the programme 
has to be careful to prevent the operator accidentally erasing or 
recording over previously recorded results. 
The PET also has an integral cassette deck for non-volatile, bulk 
data storage on standard compact cassettes. However, apart from 
some early trials, the cassette deck was not used with the 
behavioural recording system as it proved far too slow and 
unreliable: However, it was used to keep back-up copies of the 
discs at various stages as an additional safeguard against the 
loss or accidental damage of a disc which is physically less 
robust than a compact cassette. 
One other aspect of the PETis hardware ;s of particular relevance 
to this application. The PET contains two real-time clocks, one 
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dependent on the other. The .independent clock is a Simple, two-
byte, integer count that is incremented once every sixtieth of a 
second. The dependent clock forms an hours, minutes, seconds 
representation of the integer count. (The latter clock is used 
only to provide a clock-time display for operator convenience in 
the present application.) The clocks are quartz crystal 
controlled and although the crystal is untrimmed it is sufficiently 
accurate for this work, the particular sample being used had an 
accuracy of about 0.026%, that is, an absolute error of approximately 
0.02 seconds in every 100 seconds. This magnitude of error is 
insignificant compared with other external experimental errors 
such as operator reaction time. 
Outline of software and operation 
The programme is written in the BASIC language and occupies 
approximately 10K bytes of memory. It requires a further 4K 
bytes during execution. A permanently stored interpreter converts 
the programme instructions to machine code for execution by the 
CPU. Input and output interfacing is handled by a permanently 
stored monitor programme. After switching on the machines, the 
operator must instruct the computer to load and run the 
behavioural recording programme which is stored on Drive one. 
Th-is requires three simple commands and takes a few seconds. From 
this point on, the programme questions and prompts the operator 
when it needs information or a decision. 
When the programme is started for the first time, it asks for the 
time of day and the date. It then sets an internal clock for 
reference until it is switched off again. 
The operator is then offered three choices: 
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1. To start a new session of observational recording. 
2. To read out data previously recorded. 
3. To terminate the session. 
The selection is phrased as a mu1tiple-choice with a reply of 
1, 2, or 3. If the operator chooses 23', the system simply 
displays a reminder to switch off the power supply before leaving 
and hands control of the computer back to the monitor. The 
other two choices will now be considered in some detail. 
If the operator selects choice "', he wishes to log the behaviour 
of a visitor in real-time. Before describing the operating 
procedures, the special auxiliary keyboard used for logging 
behaviour will be discussed in more detail, as it is central to 
the control of this part of the programme. 
Figure 6 shows the layout and labelling of the auxiliary keyboard. 
NEW VISITOR 
This is used to tell the programme that the operator wants to start 
tracking a new visitor. Any tracking in progress is terminated 
and the timers are reset. 
V. AT EXHIBIT 
This is used to indicate that the visitor has now stopped at a 
display. A timer is reset and starts to time the visitor at this 
display. ŸUŤĚprogramme now expects a code number for that display 
to be entered before any new activity is signalled by the operator. 
\ 
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Fig. 6: Layout of auxiliary keyboard used for logging visitors' behaviour. 
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v. SEARCHING 
This is used to indicate that the visitor is moving around rather 
than stopped at any particular display. A timer is reset and 
starts to time this activity. No further information is expected 
until the start of some new action. 
Letters A to J. These are used to indicate which assembly of the 
- -
Hall of Human Biology the visitor is in. The relevant key is 
pressed at the moment the visitor enters the assembly. A timer is 
reset and starts to measure the total time elapsed in that 
assembly. The visitor is assumed to be searching initially, so 
another timer is reset and starts to time the elapsed search time. 
Numbers 0 to 9. These are used to enter the code number of 
particular displays just after pressing V. AT EXHIBIT. They may 
be used also during other phases of programme operation to 
answer multiple-choice questions and enter observation serial 
numbers. 
CLEAR 
This may be used to correct erroneous assembly letter or display 
number entries. During a searching period this key will clear 
the assembly letter for re-entry. During an 'at display' period, 
it will clear the display number. 
ENRICH 
This is used just after an exhibit letter key to indicate that the 
visitor has entered the subject enrichment area (see Chapter 1) 
associated with that assembly.. The letter 'EI is appended to the 
indicated assembly letter in the display. 
\ 
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LOST 
This is used to indicate to the computer that the operator has 10st 
visual contact with the visitor. The time elapsed in this state 
is measured, and the last known location of the visitor is noted. 
If contact is re-established, the operator presses the assembly. 
letter in which the visitor reappears. 
RETURN 
This key is used when a reply to the question posed by the computer 
is more than one character long. It is used simply to indicate 
the end of the reply. When the computer is expecting a one 
character input only, this key is not needed and the first character 
to be pressed is taken as the reply. 
Operating procedures for recording a visitor's behaviour 
The computer begins by asking the operator to 'hit any key to open 
on disc drive twOl. This is simply a safeguard to allow the 
operator to abort the programme without risk to the disc (by 
pressing STOP) if he realises that the wrong disc is in the drive 
or the wrong response was given in the initial choice of options. 
If the operator presses anything other than STOP, a new fi1e wi11 
be set up on the disc and an appropriate entry made in its index. 
The file will receive the data from the observations. All such 
fi1es require names for unique identification in the future. The 
programme forms a suitable name by combining the letters SURV 
with the time and date at the moment of opening the file. For 
example, the file opened at 09.58 hrs on 4th July, 1979 would have 
the name 'SURV095804JUL79 ' . This method of naming ensures unique 
\ 
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names and allows the operator.to tell when a file was created just 
from its name. 
When the file is opened, the operator is told its name and asked 
to note it, if required, for future reference. The operator is 
then asked to 'press any key to continue'. This is a device used 
at many points throughout the programme to allow the operator to 
pause or perform any other task such as noting down information 
from the display, 
When the operator presses to continue, the computer asks for an 
observation number to identify the vis"itor about to be tracked. 
When this is given, the operator waits for the visitor to pass a 
predetermined entry point and presses the letter key for the 
exhibit the visitor has entered. All the internal timers are reset, 
and the clock time at which the visitor entered is recorded. The 
VDU now sets-up a standard 1ayout of information used through 
active information logging. The programme assumes that the visitor 
is initially searching at the point of entry. 
The operator then uses the special keyboard to log the visitor's 
activity and location. For examp1e, if the visitor stops to look 
at display 2, the operator presses the IV. AT EXHIBIT' key followed 
by the '21 key. The lower section of the display now changes to 
reflect the new situation. The time elapsed in the assembly 
continues to count, but the lower line changes to show the display 
number and the time elapsed at this display. 
Similarly, when the visitor enters a new assembly, the operator 
presses the letter key corresponding to that assemb1y. The assembly 
letter in the lower lines of the display now changes and the visitor 
is assumed to be searching again. Both elapsed time counters are 
\ 
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reset to zero, although the overall time elapsed in the upper part 
of the display continues to count. 
The operator continues logging the visitor's activities until the 
visitor leaves the exhibition. The VOU continues to show the 
current state of affairs although in practice the operator has no 
opportunity of viewing the VOU while he ;s logging viewing times. 
When the visitor leaves the exhibition, the operator presses the 
INEW VISITOR' key. The final items on the last visitor are 
recorded and the observation is terminated. 
Other operating procedures 
The computer now asks the operator if he wants to go on to make 
another observation or if he wishes to stop. If the operator 
wishes to start another observation, the computer in effect asks 
the operator to open a new file and the process just described is 
repeated. If the operator chooses not to start another 
observation, the operator is again offered the three choices that 
feature in the programme. If the operator selects choice '2 1 , he 
now wishes to read out previously recorded information from disc. 
A large part of the programme is concerned with assisting the 
operator to find and identify the file required without causing 
errors which might stop the programme. For examp1e, in the simplest 
way of operating the disc drives, if the operator requested a file 
by a name which did not exist on disc, the system would stop the 
programme, report the ŤŲŲŬŲŸĚ and hand control over to the computer 
monitor. This would waste a lot of time. However, avoiding this 
clumsy procedure does incur penalties. When the choice is made 
to read out data, there is an enforced delay of about 15 sees. while 
the programme assembles its own directory of all the files present 
on disc. This directory is needed to allow the programme to 
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establish whether or not a requested file exists. The directory 
is also used to tell the operator the names of all the files on 
the disc to assist in the identification of the requested file. 
The operator is asked to wait while the directory is prepared. The 
programme then asks if the name of the required file is known. If 
the operator does not know the name of the file, the computer asks 
if an explanation of the name finding routine is required. If it 
is then it is given. All the names of the files on the disc are 
presented to the operator, one at a time. The computer asks if 
each one is the one required. If the operator presses IN', the 
name of the next file is presented, and so on until the operator 
presses 'V'. When the operator has chosen a file name, the 
programme asks for confirmation that reading from this file is to 
go ahead. (This is to allow the operator to use the name finding 
routine alone just to check file names and to allow the correction 
of keying errors.) The programme then checks the directory, if 
necessary, to confirm the existence of the file. If it is not 
present, the operator is informed and execution returns to the 
stage where the operator is asked if the name of the required file 
is known. Read-out from the file then starts. The information ;s 
read in blocks which almost fill the screen. The operator is then 
invited to press a key to continue to the next block. Successive 
blocks 'scroll-up' on to the screen in conventional fashion. 
The information is 'unpacked' from the condensed form recorded on 
the disc, and turned into a more literal style to improve its 
readabi1ity. Clear delineation is made at the start of new 
observations and between the passage of the visitor from one assembly 
to another. When the visitor passes into a new assembly, total 
elapsed times for that assembly are shown - one for the total time 
spent searching, and one for the total at displays. To avoid any 
rounding errors, these times are recorded explicitly by the data 
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logging programme rather than being produced by individual summation 
in the read-out programme. Similar totals are given for the entire 
observation when the visitor leaves the exhibition. The read-out 
programme would be stopped if any attempt was made to read data 
beyond the end of the recorded file. 
To summarise, this chapter has described a novel system which was 
developed specia"lly to observe and record the behaviour of 
visitors to the Hall of Human Biology. Although tailor-made for 
collecting data pertinent to the computation of measures of the 
attracting powers and holding powers of exhibits, the system 
could be easily adapted to measure other aspects of visitors ' 
behaviour. The real-time recording system could function, 
generally, as an event-recorder; as the function of the keys of 
the auxiliary keyboard (Figure 6) are purely nominal, they could 
easily be taken to signify different events. 
In Chapter 5 the reliability of observations of museum visitors 
will be discussed in general, followed by a study of inter-
observer reliability using the system described in this chapter. 
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CHAPTER 5. 
PILOT STUDIES OF SYSTEM RELIABILITY 
The Reliability of Observational Methods in Museum Research 
Reliability as a concept incorporates the separate components of 
accuracy and stability (Kerlinger, 1964). Accuracy is concerned 
with precision, that ÙVŸĚ whether the instrument is a precise 
representation of what is being observed. Stability is concerned 
with the consistency of the results obtained when repeated 
measures are made with the same or similar instruments under 
similar conditions. In the present context, a reliable method of 
observing visitors is one that yields stable, consistent and 
dependable estimates of attracting power and holding power of 
a11 exhibits, with only small errors in measurement, when different 
samples of visitors are observed by different observers. 
General problems of reliability in observation research 
Apart from the problem of observer intrusiveness mentioned in the 
previous chapter, there are three possible types of error when 
different observers set out to col1ect the raw data necessary for 
the computations of attracting power and holding power on anyone 
occasion. Firstly, there is a type of error which may be 
characterised as an lerror of commission ' , that is, recording a 
visitor as looking at an exhibit when, in fact, he or she is not. 
Secondly, there is a complementary 'error of omission' which would 
be failing to record a visitor as looking at an exhibit when in 
fact he or she is looking at it. Thirdly, there is the possibility 
of observers having agreed that a visitor has stopped at an 
exhibit, subsequently disagreeing about the amount of time the 
visitor spends viewing the exhibit. As well as the possibility 
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of these types of errors occurring among different observers when 
observing a single visitor at a single exhibit, it is also 
possible that the extent of these occurences will vary from visitor 
to visitor and exhibit to exhibit. Also, there is the problem 
of observer drift; this involves stability over repeated 
observational measurement times and it has been labelled ŲŠWUŤŨŸĚ
unprepos&essingly in psychometric theory 'as "observer decay": In 
museum studies, the term 'decay' implies that an observer is less 
accurate at subsequent times than he or she is initially. 
Mitchell (1979) has pointed out that there are three different 
coefficients which when computed purport to reflect the reliability 
of observational data; namely, an interobserver agreement 
percentage, the reliability coefficient and the generalisability 
coefficient. 
In the present context, the number of agreements and disagreements 
between two observers about whether a sample of visitors stopped 
or did not stop at the various exhibits they encountered would 
yield an easily computed interobserver agreement percentage on 
stopping behaviour. However, such a percentage would not indicate 
how interobserver agreement varied between different visitors 
and different exhibits over time. 
An interobserver reliability coefficient would be obtained, for 
example, from the correlation between two observers' estimates 
of the times individuals in a sample of visitors spent looking 
at various exhibits. The 'true score' implied by the correlation 
would reflect real differences in holding times among the sample 
of visitors and the 'error' would reflect differences between the 
observers in their estimates of the time spent at exhibits along 
with random error. A reliability coefficient computed in this 
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way VIi 11 be lower when a homogeneous group of visitors has been 
observed than when a more heterogeneous group is observed because 
in the former case there is a low true score variance and in the 
latter case a high true score variance. 
In the examples just given it is possible to have high interobserver 
percentage agreement but at the same time to have a low reliability 
coefficient. for example. two observers might have a very high 
agreement about the exhibits a sample of visitors stopped at while 
at the same time disagreeing as to the actual duration of time 
individuals spent viewing exhibits. This serves to illustrate 
that neither observer agreement nor reliability coefficients by 
themselves adequately describe the reliability of measuring 
instruments used in observational studies. 
One way of approaching reliability is, therefore, to compute a 
variety of interobserver agreement percentages and reliability 
coefficients appropriate to the measures being taken and to look 
for consistency across all the coefficients. However. an 
alternative approach has been recommended by Mitchell (1979); 
and this is to think of observer reliability in terms of an 
analysis of variance model or Generalisability theory as it has 
now become known. (Cronbach ŤWŸĦĚ1972). In this approach, 
different sources of variation - for example, different observers, 
different visitors. different exhibits and different observation 
periods - are known as different facets. In a generalisability 
study ĜŸĚstudy) the idea is to estimate the contributions or 
variance components of each of the facets to the overall variation 
in the set of observational measures. 
Mitchell (1979) has argued that this approach permits a researcher 
to look at the proportion of variance in scores that is attributable to 
the consistent behaviour of the observer and she has shown that this 
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can be higher than the ȘŬÜŮŬŪŸŪWĚof variance attributable to 
subjects (Mitchell 1979). However, the idea that overall error 
can be attributed to different facets, and their different 
components of variance estimated is rather optimistic. The only 
things which may be directly estimated are the variances of 
combinations of errors. All indirect estimates rely on some sort 
of additive model for the errors. For example, in an inter-
observer reliability study with two observers, the 'between-
observer' variation is estimated by subtracting an estimate of 
the 'within-observer' variation from an estimate of the total 
variance. The problem in this example is that the estimate of 
'within-observer' variation is extremely poor as it is based on 
only one degree of freedom. On the other hand, the estimate of 
the total variance is likely to be based on a much larger number 
of degrees of freedom and is likely to be quite good. In 
subtracting quantities of radically different orders of precision 
it is even quite easy to obtain a negative value for the 
estimate of 'between-observer' variance. The only way to improve 
matters is to increase the number of observers but this is not 
always possible in projects where manpower is strictly limited. 
Another problem arises when the numbers of units in each of the 
facets are unequal because analysis of variance methods are not 
very well developed to deal with such instances; and the 
problems increase as the number of facets increases. In a 
carefully controlled, properly balanced laboratory study with a 
normally distributed response, components of variance might be 
useful but in most naturalistic and applied projects it is much 
more sensible to report the variation of measurable quantities, 
avoiding components of variance altogether. 
Reliability studies of CCTV and behavioural recording system. 
In assessing the reliability of the behavioural recording system, 
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the present study was TŤVÙŦŸŤTĚ to investigate two potential 
sources of unreliability. These were 
(i) errors in recording visitors' behaviour and, 
(ii) observer drift. 
Two female observers were available for the main study (reported 
in the next chapter) and they also participated in the 
reliability studies, one of which was conducted at the 
commencement of the main project and the other at the end. These 
studies were concerned mainly with obtaining measures of the 
extent of interobserver agreement; and in line with the comments 
made in the previous section, G theory was not used. 
The two assistants were trained in the use of the CCTV system 
and the behavioural recording system prior to the commencement 
of the re1iabi1ity studies; and the data co11ected during the 
studies formed part of the total data collected in the major 
study reported in the following chapter. 
Subjects 
In each study fifteen subjects were systematica11y selected as 
they entered the Hall of Human Biology (see Appendix l) and 
subsequently they unknowingly participated in the studies. 
Method 
In both reliabi1ity studies, the fifteen visitors selected from 
visitors to the Ha11 of Human Bio1ogy (this number represented 
ten per cent of visitors participating in the main study) were 
observed using the closed-circuit television and the behavioural 
recording system. Video-recordings of these observations were 
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kept. Each assistant took it· in turns to make observations; thus 
one assistant made seven and the other eight recordings in each 
study. Each assistant was instructed to use the same criterion 
in judging whether or not a visitor was 'at an exhibit'. Visitors 
were to be judged 'at an exhibit' when their gaze appeared to be 
directed at the information presented in an exhibit, regardless 
of whether they were stationary or moving. Fleeting. side-ways 
glances at exhibits were not recorded. (Such glances are too 
short to record and hardly constitute 'looking at' an exhibit.) 
This definition of 'at an exhibit' was different from one used 
successfully by the author (Alt, 1979) in a study of a temporary 
exhibit elsewhere in the Museum, when visitors were only recorded 
as looking at an exhibit if they stopped in their tracks. This 
criterion is unrealistic in the Hall of Human Biology where 
certain exhibits - graphic panels strung along a wall, for example -
necessitate movement by the visitor if he is to look at the 
entire exhibit. It is of crucial importance for observers to 
apply the same meaningful standards if the reliability between 
observers is to be measured in terms of their agreement. Herbert 
and Attridge (1975) have suggested that agreement between observers 
is not necessarily a measurement of reliability; agreeing observers 
could be applying the same incorrect behavioural definitions. 
However, it seems they have missed the point they were trying to 
make. Two observers applying the same (incorrect) definitions 
could be very reliable but their measurements would be invalid. 
After making an observation, each observer analysed the data she 
had recorded using the read-out procedures described in the 
previous chapter. She made a listing of all exhibits at which 
she had recorded the visitor viewing and not viewing as well as 
the lengths of time she had recorded them viewing. Each assistant 
then ana1ysed the video-recordings of the visitors they had not 
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observed themselves using the behavioural recording system and 
preparing a listing similar in format to the listing compiled by 
the other assistant. In each reliability study, comparisons were 
made between the listings generated for each observation by the 
two different methods. 
Results 
During the course of the first reliability study a fault developed 
in the hardware in the control panel of the. closed circuit 
television system which affected the quality of recording on the 
video-recorder. As a result, four of the observations in the 
study had to be discarded. This fault was not rectified 
satisfactorily before the commencement of the second study and 
five recordings in the second reliability study were discarded 
for similar reasons. In all instances, there was a pronounced 
picture flicker on the recordings which made it impossible to 
follow the movements of the visitor being observed. 
Disagreements over recordings in stopping behaviour 
It is possible that some visitors might be more difficult to 
observe than others either because of the speed with which they 
move or the level of crowding in the exhibition. For this reason, 
each observation has been treated separately rather than 
aggregating the data across all visitors and making a single 
comparison in both studies. 
For two observers, there are four possible outcomes in recording 
a visitor1s behaviour at an exhibit; these may be cast in a 
familiar two-way contingency table as follows: (see footnote on 
page 78). 
Stopped 
Observer B 
Not 
stopped 
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Observer A 
Not 
stopped 
a 
-
c 
-
a + c 
- -
Stopped 
b 
-
d 
-
b + d 
- -
a + b 
- -
c + d 
- -
N 
-
The values of a, b, c and d for each observation in both 
- - - -
reliability studies are given in Table 1. 
Footnote: 
Exhibits included in the analysis constituted only those exhibits 
along the routes taken by visitors during the course of their 
visits. Clearly, in the whole exhibition, for any visitor there 
may be some exhibits that he does not encounter simply because 
they are not on his route. 
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Table 1 
Agreements/Disagreements about Stopping Behaviour between Observers 
in Visitors' Stopping Behaviour. (Definitions of symbols are 
provided in the text). 
1st 2nd 
Reliability Reliability 
Study Study 
Observation 
Number. a b c d a b c d 
- - - - - - - -
1 I 0 42 18 3 3 29 62 2 
- I 
2 I 0 22 64 3 2 26 42 7 -
3 3 22 38 4 4 29 42 2 
-
, 
4 3 30 12 3 2 38 13 3 
-
I 5 3 19 38 3 2 10 22 1 
-
6 I 1 10 11 1 1 44 71 2 -
7 1 23 21 2 , 18 28 1 i 
-
8 2 28 54 4 1 16 32 5 
-
9 2 39 48 3 9 38 31 1 
-
10 0 10 33 3 3 41 38 2 
-
11 1 13 40 0 - - - -
-
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The percentage agreements between observers may be calculated 
easily from the ratio (b + c)/N and these are presented in Table 2. 
On this basis it can be seen that the interobserver reliability 
is reasonable since they are in agreement in all instances for 
approximately ninety per cent of the time. However, the 
Ipercentage agreement I measure is rather a blunt instrument for 
it gives no information about the nature of disagreements between 
observers. The same argument applies equally to measures of 
correlation such as the tetrachoric correlation coefficient 
(McNemar, 1962) which if applied to these data, would certainly 
show a high correlation between observers. Even though there is 
good agreement between observers, it may be that bias exists 
between them. For example, does one of the observers consistently 
record visitors stopping at exhibits while the other does not? 
An appropriate test for this sort of bias is given by the Sign 
Test (see Siegel, 1956) where the null hypothesis is that for any 
event about which the two observers disagree, the probabilities 
of the two kinds of disagreements are equal. This test can also 
be achieved by applying the formula (see Maxwell, 1961): 
z = la - dl - 1 
j (a + d) 
Applying this formula and referring the 
results for all observations to the normal distribution, it may 
be concluded that any apparent differences between observers are 
likely to have occurred by chance (all ŸVLĦĚ10). 
Difference between observers in their recording of exhibit viewing 
tlmes. 
Any exhibit, ŸĚat which observer ŸĚand observer! agreed a visitor 
had stopped will have two associated viewing times ŸÙĚ and !i' and 
the difference between them, di , is given by Ai - B;" In all 
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Table 2 
Inter-observer Agreement Percentages in Visitors' Stopping Behaviour 
1st Reliability Study 2nd Reliability Study 
Observation percentage agreement percentage agreement 
Number between observers between observers 
1 95 95 
-
2 97 88 
-
3 90 92 
-
4 88 89 
-
5 90 91 
-
6 91 97 
-
7 94 96 
-
8 93 89 
-
9 95 86 
-
10 93 94 
-
11 98 -
-
Average 93 92 
S. E. 1 1 
--
\ 
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observations, the values of the majority of dis were typically 
small with a few high outlying values. The variations in the 
distributions of dis are summarised in Table 3 which shows the 
inter-quartile ranges for each observation in both reliability 
studies. 
Table 3 
Interquartile ranges of distributions of dis for each observation 
in both reliability studies. 
1st Reliability Study 2nd Reliability Study 
Observation Inter-quartile Inter-quart il e 
Number. n, range (in sees.) n, range (in sees.) 
-
-
1 42, -1 to 3 29, -1 to 1 
-
2 22, -2 to 1 26, -1 to 3 
-
3 22, -1 to 4 29, -3 to 2 
-
4 30, -4 to 1 38, -2 to 2 
-
5 19, -2 to 1 10, -2 to 1 
-
6 10, -2 to a 44, -2 to 1 
-
7 23, -1 to 1 18, -4 to 1 
-
8 28, -3 to 1 l8, -2 to 5 
-
9 39, -1 to 2 16, -4 to 1 
-
10 la, -2 to 1 41, -4 to a 
-
11 13, -1 to a - - - -
-
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A further indication of the agreement/disagreement between 
observers in recording the times visitors spent viewing 
exhibits is provided by considering the incidence of outlying 
values in the various d. distributions. In all observations, 
1 
the proportion of d.s taking values above 10 secs. or below 
1 
-10 secs. was less Than 10 per cent. 
Observer Drifts 
Some measure of observer drift in recording 'stopping' behaviour 
may be obtained by comparing the results from the two reliability 
studies. Comparison between the average interobserver 
percentages agreements is given in Table 2 which shows clearly 
that there is no significant difference between the results of 
the two studies at 2 = .lQ. 
The magnitude of the bias between observers in each observation 
may be estimated from the statistic ft, where.f = I a/(a + d) - ŸĚI. 
In any observation,.1 takes a value of 0 when the likelihood of 
observer A recording stop is the same as observer B recording 
no stop and the likelihood of observer A recording no stop is the 
same as observer B recording stop. If the magnitude of the bias 
between observers has changed over time then the average values 
of "pover observations in each study will differ (see Table 4). 
The mean values of f for the two reliability studies are .23 and 
. 18. the difference between these two means is not significant 
at £. = .10. (t = .25, d.f.= 19) 
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Table 4 
Estimates of inter-observer bias for each observation 
1st Reliability Study 2nd Reliability Stud y 
Observation 
Number jJ r 
- -
1 .5 
· 1 
-
2 .5 .28 
-
3 .07 .17 
-
4 0 
· 1 
-
5 0 
· 17 
-
6 0 
· 17 
-
7 • 17 0 
-
8 .17 .3 
-
9 . 1 .4 
-
10 .5 • 1 
-
11 .5 
-
Mean over 
observations .23 
· 18 
To test whether the observers became more inaccurate as time 
elapsed in their estimates of the lengths of time visitors spent 
at exhibits, the average values of the magnitude of observer 
difference were compared between studies (see Table 5) 
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Tab1e 5 (1) 
Average magnitude of observer difference for each observation 
1st Re1iability Study I 2nd Reliability Study 
Observer ŅŸŅĚ ŅŸŅĚNumber 
2.0 1.0 
2 1.6 2. 1 
3 2.7 2.7 
4 2.6 2.3 
5 1.4 1.8 
6 1.6 1.5 
7 1.8 2.4 
8 2.5 3.2 
9 1.8 3.5 
10 1.1 2. 1 
11 1.1 
Mean over 
observations 1.84 2.26 
The means and the standard errors of the means for the two studies 
are 1.84 ŸĚ .17 and 2.26 ŸĚ .24. the difference between the two 
means is not significant at =.10. 
(l} The distributions of the Id.sl were positively skewed. 
In calculating the 101 for leach observation, logarithms 
of Id.sl were taken.- Table 5 shows the means of the 
logarithmic values of Id;sl converted back to raw scores. 
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Discussion 
The results have indicated that there is a high degree of inter-
observer reliability in the use of the behavioural recording 
system for obtaining data relevant to measures of attracting and 
holding power. 
Errors of commission or omission when they did occur were typically 
small; and upon closer inspection of the data records they were 
invariably the result of two distinct sorts of error. The less 
frequent of the two errors was an error of commission whereby an 
observer would incorrectly log an exhibit number code on the 
special keyboard. These errors are analogous to the typing errors 
of a typist. For example an observer would log the visitor at 
exhibit 13, when, in fact, he was at exhibit 14. The second sort 
of error was an error of omission and arose over the different 
interpretations by the two observers of the definition 'at an 
exhibit'. For visits of short duration, it transpired that on a 
few occasions one or other of the observers would not record the 
visitor 'at an exhibit' but would instead record him as 'searching'. 
These errors, if they occurred with any frequency would have a 
significant influence on computations of attracting power with the 
effect of decreasing the values so computed but would have an 
insignificant effect on computations of holding power. 
Differences between the two observers in the times they recorded 
visitors looking at exhibits were, on average, small and randomly 
distributed across exhibits. That is to say, from the data 
collected there were no particular exhibits which attracted 
consistently high or low diS between observers. Since not all 
exhibits are visited by all visitors it was not possible to 
test the hYpothesis that the different exhibits were more or 
less difficult to observe in a thoroughgoing fashion. (Certain 
exhibits were visited very infrequently by the visitors sampled 
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in the reliabi1ity studies.) . Furthermore, there was no indication 
from this study that some visitors were significantly more 
difficu1t to follow than others. 
Although the results of the present study have not suggested that 
observer drift is a problem, it must be admitted that the design 
of the study was not very penetrating in this respect. Firstly, 
research into the phenomenon in other fields indicates that 
observers who know they are being assessed maintain high levels 
of agreement during assessment but not during covertly monitored 
sessions (see Hollenbeck, 1977). Unfortunately, the design of the 
equipment makes it impossible for a video-recording to be taken 
without the observer knowing about it. And, the fact that both 
observers claimed to be consciously less concerned and vigilant 
during the reliability studies than they were during the research 
project proper is hardly a satisfactory reason for concluding 
that they were, in fact, less vigilant! Secondly, only two 
studies were undertaken when it ;s advisable to make several 
studies throughout the course of a research project to assess the 
effects of observer drift over time. Like many practical research 
ventures, the present one was an inevitable compromise between the 
requirements of elegant experimental design and expediency. 
Nevertheless, for the first time a serious attempt has been made 
to broach the problems of reliability in measuring visitor 
behaviour. 
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CHAPTER 6. 
INVESTIGATING THE BEHAVIOUR OF VISITORS TO THE HALL OF HUMAN 
BIOLOGY. 
Theoretical Background, Definitions and Notation Scheme 
As pointed out in Chapter 3, the natural history of an individuals ' 
visit to an exhibition can be thought of as a series of inter-
actions between the visitor and the exhibits he encounters. It 
is by noting the exhibits a sample of visitors stops at and for 
how long that the indices of attracting power and holding power 
are calculated. Before describing the study of visitors! 
behaviour to the Hall of Human Biology, formal definitions will now 
be given of the various statistics that can be derived from 
recording the interactions between visitors and exhibits. These 
are provided in an attempt to clarify the subsequent exposition. 
As Miles and Tout (1979) have suggested, it is helpful to consider 
the interaction between visitors and exhibits in the form of a 
matrix. AccordinglY9 suppose a population of n visitors and m 
exhibits, each identified by a particular value of the subscripts ŸĚ
and j respectively. Let the time spent by visitori on exhibit .i 
be t . . , which in many instances is likely to be zero, and let the 1.,-J 
number of 'non-zero' interactions with exhibit j be p. (see 
J 
Figure 7). The various totals in the matrix of figures are as 
follows: 
T. - total time 
J 
spent by al1 visitors at exhibit j 
T· 1.,- - total time spent by visitor i at al1 exhibits, 
T - total time spent by all visitors at a 11 exhibits 
(L't .. ), 
1.,.J 
Visitor 
(i) 
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P - total number of non-zero interactions with all 
exh ibits (-zp J 
J 
From these totals it is possible to define the 'attracting power' 
and 'holding power' of exhibits as follows: 
pJn - attracting power of exhibit j , 
J 
T ./P . - holding power of exhibit j 
J J 
and P/inn is the attraction of the whole exhibition and TIP in the 
holding power of the whole exhibition. 
1 
2 
3 
n 
Total T. 
J 
Pj 
tr .IP . 
J J 
123 
Exhibit (j) 
t .. 
1-J 
- m 
Total 
T. 
J 
'1,' (grand total) 
P = 
T/P = 
Figure 7. Matrix for visitor/exhibit interaction (symbols explained 
in text.) 
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As described in Chapter 1, WŸŤĚHall of Human Biology is 
partitioned into a number of smaller areas or Assemblies dealing 
with different topics within the overall theme with each containing 
different numbers of individual exhibits or displays. For ease 
of reference, the various assemblies and the number of exhibits 
in each of them are summarised below. In addition, each assembly 
is given an abbreviated name which will be used throughout the 
chapter whenever the assembly is referred to. 
Assembly 
A. - Living Cells 
B. - Growth and Development 
BE - More About Chromosomes 
C - Movement 
o - Controlling Your Actions 
DE - More About Controlling Your 
Actions 
E - Your Life In the Balance 
F - Hormones, Messengers In the 
Blood 
FE - More About Sex Hormones 
G - Hormones and Nerves 
H - Learning and Memory 
HE - More About Learning and 
Memory 
I - Perception 
J - How Do We Come To Understand 
the World About Us 
Number 
OfTXhibits 
10 
9 
8 
18 
13 
3 
6 
10 
5 
8 
1 
24 
25 
Abbreviated 
Name 
"Cells" 
"Growth" 
"Chromes" 
"Move" 
1l1Control" 
I 
I 
J 
"Homstis" 
"Hormes" 
"Sexhormes" 
"Hormnerv" 
} "Mem" 
"Percep" 
"Cogdeve111 
If individual assemblies are identified by the subscript l, then 
let the number of non-zero 'interactions ' with Assembly L be Pl . 
Then the 'Attracting power l and 'Holding power I of Assemblies. are 
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defined thus: 
P -/n attracting power of Assembly L 
T/PL - holding power of Assembly L 
When the attracting power of an assembly is defined in this manner, 
it includes visitors who might have simply walked through the 
assembly en route to some other destination. Accordingly, another 
way of considering the attracting power of an assembly is to 
compute the proportion of visitors visiting the assembly that 
actually stop at one or more of the exhibits on display. However, 
this measure may not give a good overall picture of an assembly's 
attractiveness. For example, an assembly could achieve a high 
overall attracting power simply on the basis of one individual 
exhibit which attracted all the visitors to the assembly. To take 
account of the relative attractiveness of the different exhibits 
in an assembly, a new statistic is needed. 
The theoretical maximum bumber of visits (as opposed to visitors) 
to exhibits in any assembly 1. , will be given by m1.n 7, where mz' is the 
number of exhibits in assembly 1. and nz' is the number of visitors 
to assembly 1.. This can then be related to the actual number of 
visits to the individual exhibits in the following manner. In 
any assembly, the number of visitors, nz' stopping at the jth 
exhibit in nz.j and the total number of all visits to exhibits in 
the assembly is given by::Enz.j. A new statistic, described as 
the Appeal of an assembly can be defined as follows: 
::Enz.j 1m tnz. - the Appeal of Assembly 1. 
These statistics derived so far from Figure 7 have focused on 
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exhibits but by considering the rows in the matrix it is possible 
to derive statistics pertinent to the behaviour of individual 
visitors in an exhibition. For example, let P. be the number of 
& 
'non-zero' interactions with exhibits by visitor i. Then P. 1m 
& 
gives the 'Attractiveness' of the exhibition to visitori and 
T Jp. gives what shall be styled as the 'Arrestment' of the & & 
exhibition for visitor i. Corresponding statistics can also be 
derived at the individual Assembly level. 
Because exhibition planners are primarily concerned with mounting 
effective exhibits, mistakenly there has been no emphasis in the 
literature on the behaviour of individual visitors in the belief 
that little of practical value can be gained by considering 
individual visitors and their behaviour (Miles and Tout (1979). 
However, if it can be shown that the measures of 'attractiveness' 
and 'arrestment' vary among a population of visitors according 
to certain subject classifying variables (e.g. age, sex and 
educational attainment) then this would have implications for 
exhibition planning. for example, if the 'attractiveness' and 
'arrestment' of an exhibition differ significantly between 
visitors with 'high' and 'low' educational attainment then this 
would suggest that it should be possible to develop different 
exhibitions suitable for these sub-groups of visitors. 
Prior Interest in an Exhibition and its Effect on 'Attractiveness' 
and 'Arrestment' 
In a recent paper, Griggs and Alt (In press) investigated whether 
visitors' assessment of how interesting they found the Museum's 
exhibitions once they had visited them was correlated with their 
prior interest in the subject matter displayed in the exhibitions, 
as expressed before they had visited the ga11eries. The authors 
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asked a sample of visitors entering the Museum how interested 
they were in seeing the various galleries and exhibitions on 
display. The results obtained were compared with those collected 
from a matched sample of visitors leaving the Museum who were 
asked how interesting they had found the galleries they had just 
seen. (This deSign was adopted in preference to interviewing 
the same sample of visitors before and after their visits to 
avoid the possibility of 'pre-test sensitisation'.) Alt and 
Griggs report that the ranking of the galleries in terms of 
subjects' prior interest ratings was substantially the same as 
the ranking of the subjects' interest measures in the exhibitions 
they had visited. Furthermore, this finding held among visitors 
coming to the Meueum for the first time. Altogether, this 
suggests that the interests visitors bring with them ('prior 
interest') have a significant influence on the exhibitions they 
will find interesting. 
The results reported by Griggs and Alt have implications for what 
has become known as Front-End Evaluation (see Alt, In Press). By 
asking visitors to a museum which of a variety of possible 
exhibitions they would like to see developed, a museum can more 
obviously develop exhibitions of known interest to its visitors. 
If a visitor's prior interest in an exhibition also influences his 
behaviour in the exhibition (such that the higher his prior 
interest, the higher the I attractiveness' and 'arrestment' of 
particu1ar elements of the exhibition), then the experience-value 
and possibly even the 'learning potential' of the exhibition is 
also increased. 
The research reported in the remainder of this Chapter was under-
taken with a number of objectives in mind. In Chapter 3, 
effective exhibits were identified as those that successfully 
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compete and attract the attention of visitors, that is, exhibits 
which have high attracting powers. Thus, in order to test the 
theory, it is necessary to compute the attracting powers of 
exhibits in the Hall of Human Biology. This was a fundamental 
objective of the present study. 
It was argued in Chapter 2 that Iholding power! is a dubious 
theoretical concept since previous research has consistently shown 
that on average visitors spend only a short time viewing 
individual exhibits. Therefore, it was suggested that an effective 
exhibit is one that attracts visitors and delivers a rapid 
message. A further objective of the present study was to collect 
the time data necessary for the computation of the !holding 
powers! of all exhibits thereby providing a data-base for 
replicating the earlier studies. 
Moreover, all the studies referred to have been carried out in 
symmetrical, traditionally designed galieries in North American 
museums and art galleries. Therefore, the relevance and 
generalisability of their findings to a modern, didactic 
exhibition opened in a British museum can be examined in the light 
of the results of this study. 
As well as collecting these basic behavioural data, the study 
also set out to test the hypothesis that an individual's prior 
interest in an exhibition is positively correlated with the 
!attractiveness ' and 'arrestment' of the exhibition. 
Essentially, the methodology necessary to fu1fi1 these objectives 
involves interViewing subjects as they enter the Hall of Human 
Biology (to obtain measures of prior interest) and observing their 
behaviour once inside the exhibition (to measure !attracting 
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power', 'holding power', 'attractiveness' and larrestment'). Of 
course, as pointed out in the reference to the paper by Griggs 
and Alt,interviewing subjects as they enter an exhibition about 
their interests in the various topics on display runs the danger 
of pre-test sensitization. In the present case, the fact that 
a subject expresses a particular interest in a certain section of 
the exhibition might compel him to behave fairly consistently 
once he is in the exhibition, thus engendering some circularity 
in the data. Theoretically, it would have been possible to 
observe the behaviour of subjects in a suitably matched control 
group who had not been interviewed and subsequently to have 
compared their behaviour with that of the experimental subjects. 
This method was not adopted for the following reasons. With 
such a heterogeneous population of visitors to be covered -
casual museum visitors over the age of eleven years - quite 
large samples would have been required to match two groups on 
'prior interest'. This is true also if visitors were randomly 
allocated to groups; even then, there is no guarantee that the 
two groups would have been matched on 'prior interest ' unless 
large samples were used. The time avai1able for the study simply 
precluded the possibility of observing two large groups. At 
the time, it was also felt that the possible effects of pre-test 
sensitization were small, although there is, of course, no logical 
reason why this should be so. In brief, then, the approach 
adopted involved interviewing subjects before they entered the 
exhibition and subsequently, using the eeTV system described in 
Chapter 4, unobtrusively observing their behaviour in the 
exhibition. 
In summary, the major objectives of the study were:-
1. to measure the 'attracting powers' and 'holding powers' of 
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the various exhibits and assemblies; 
2. to measure the 'attractiveness 1 and 'arrestment' of the 
exhibition 
3. to test the hypotheses that subjects' prior interest in 
the exhibition was positively correlated with its 
'attractiveness' and its 'arrestment'. 
Method 
Subjects 
Three hundred and seventy eight visitors to the Hall of Human 
Biology during November and December 1979, and January, February 
and March, 1980 were selected systematically as they were 
entering the exhibition, using the sampling method described in 
Appendix I. Essentially. the method requires that only visitors 
entering the exhibition at pre-determined times are approached, 
thus taking the choice of subjects out of the hands of the 
interviewers. The following visitors were excluded from the study:-
(i) non-English visitors; 
(ii) visitors under the age of eleven years; 
(iii) schoolchildren in organised school parties (members 
of sixth form or student groups, however, were not 
excluded if entering the exhibition in small groups 
of fewer than five people); 
(iv) teachers accompanying organised parties of school-
children; 
(v) visitors entering the exhibition for the second 
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time in one day; 
(vi) visitors intending to leave the Museum within an 
hour (since it was argued that visitors who knew 
that they had to leave the Museum within a short 
period of time would not have the time to look at 
the exhibition even if they wanted to.) 
(vii) visitors entering the exhibition expressly to find 
a member of their group rather than to look at the 
exhibition. 
The breakdown of visitors approached during the period was as 
follows:-
Interviewed 148 
Refusals (did not want to be interviewed) 10 
Non-English speaking 102 
Teachers accompanying school parties 2 
Visitors re-entering the exhibition on the day 
of interview 6 
Visitors with less than one hour to spend in 
the Museum 110 
Total appoached: 378 
The profile of the sample of 148 subjects interviewed is given in 
Table 6 and alongside the profile of the sample of visitors 
interviewed in the 1979 Visitor Survey (Appendix I) is also 
presented. It can be seen that there is a good degree of 
similarity between the two samples, something which affords 
confidence in the sampling method used, at least in its consistency. 
These data also indicate that visitors to the Hall of Human 
Biology are representative of all visitors to the Museum. 
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Table 6 
Comparison between Sample of Subjects and Visitors interviewed in 1979 Survey 
I Ha 11 of Human Biology 1979 Visitor Survey 
I Study 
1 
----" 
I 
Subject n = 148 I 948 Characteristics % % 
Sex Male 55 53 
- --
Female 45 47 
---
ŸĚ 11 - 16 years 5 4 
17 - 20 years 17 I 15 I 21 - 24 years 16 I 19 I 
25 - 34 years 25 
I 
29 
35 - 44 years 19 18 
45 - 54 years 11 8 
55 - 64 years 4 
I 
5 
65+ years 2 2 
• 4 ! Groue Composition Alone 36 27 
Organised Party 7 2 
Friends 16 23 
Family only 39 44 
Family/Friends 2 4 
-------------------------- -----------------------
Without children 68 
I 
With children 32 
Distance of Residence from Museum Overseas 40 
o - 10 miles 14 
10 - 20 miles 11 
21 - 30 miles 6 
31 - 40 miles 4 
I 41 - 50 mi 1 es 1 51 - 100 miles 5 
I 100 - 200 mil es 5 
I Over 200 miles 14 I 
1. Additional information collected about the 148 subjects was as follows: 
- 80 claimed to have a science qualification; 
the mean time available in the Museum was 2.43 hours (S.D. 0.93 hours); 
- 133 were visiting the Hall of Human Biology for the first time; 
62 
38 
42 
14 
9 
5 
2 
3 
7 
10 
8 
- 60 intended to visit (or had already visited) another museum on the day they were interviewed; 
- 48 had not visited any galleries in the Museum before visiting the Hall of Human Biology 
on the day they were interviewed; 
- 124 wished to visit other galleries before they left the Museum. 
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Measures Taken 
The one hundred and forty eight subjects who were interviewed were 
asked to state which of five statements best described their 
interest in seeing the various topics on display in the Human 
Biology exhibition to yield a measure of their prior interest in 
the exhibition. 
Interest in an exhibition can be conceived on a scale ranging from 
extreme disinterest to extreme interest, and an appropriate 
scaling method can then be used to measure the extent of the 
interest. However, in all museum studies undertaken at the 
Natural History Museum there has been a marked reluctance on the 
part of visitors to be critical of Museum displays when questioned 
(see Alt, In Press). This response bias resulted in a skewed 
distribution of responses to a bipolar scale of interest with 
very few visitors stating they were disinterested in an exhibition 
they were about to see or indeed had seen. In the study reported 
by Griggs and Alt (In Press) subjects were asked to state how 
interested they were in seeing the Museum's exhibitions and 
galleries by choosing one of the following five statements: 
Statement 
Not particularly interested 
Not sure 
Slightly interested 
Quite interested 
Extremely interested 
Scale Value 
1 
2 
3 
4 
5 
The results they obtained are summarised in Table 7" 
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Table 7 
Expressed Interest in the Exhibitions/Galleries (From Griggs and 
Alt;In Press) 
n = 301 
1. Wha le Ha 11 
2. Dinosa.urs 
3. Mammals 
4. Origin of Species 
5. Manis Place in Evolution 
6. Human Biology 
7. Fossil Galleries 
8. Birds 
% % 
4 3 
6 1 
5 I 3 
6 4 
% 
15 
18 
% 1\ % 
39 39 
I 
42 I 33 
12 I 51 I 29 
15 34 42 
.r-
4. 1 
4.0 
4.0 
4.0 
7 
13 
22 
21 
5 16 38 34 3.9 
5 
6 
6 
17 
25 
26 
I 
36 30 I 3.6 I 
9. Nature Stored, Nature Studied 15 13 
6 
7 
27 
29 118 3.2! 
33 I 14 I 3. 1 : 
34 I 12 II 3. 1 I 
10. Fish and Reptiles 22 32 
23 
29 11 I 3.0 I 
11. Minerals and Meteorites 31 23 16 I 2.9 
12. Insects 33 6 22 29 11 2.8 
13. Introducing Ecology 28 18 21 22 10 2.7 
14. Botany 37 9 26 21 6 2.5 
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Of course, the nature of the .scale used in this study will have 
had an influence on the results obtained. However, the scale 
was designed in an attempt to provide a reasonable discrimination 
between subjects in terms of their prior interest in the exhibitions 
on display. As such, the authors believed it had heuristic value 
even though it is a rather inelegant example of scaling methods. 
It can be seen from Table 7 that a fair spread of average values 
over the various galleries was obtained. In earlier pi10t attempts 
to discriminate between galleries using bipolar 5-point or 
7-point scales of interest, subjects tended to cluster around the 
positive end of the scale. This sort of positive response bias 
among visitors asked to eva'luate exhibitions had been found to be 
so strong that when 'very' interesting was used as the upper scale 
value (rather than 'extremely'), the majority of visitors tended 
to opt for the 'very' position rather than the 'quite' (interesting) 
position preceding it. Thus, the use of 'extremely' interesting 
was designed specifically in an attempt to inhibit subjects from 
choosing the upper limit of the scale. 
The scale used by Griggs and Alt was the one used in the present 
study to measure subjects' prior inter'est in the Human Biology 
exhibition. Subjects were asked to rate how interested they were 
in seeing each of the assemblies; and an individualts prior 
interest in the exhibition was defined, accordingly, as the mean 
value of his ratings of all assemblies. 
During the interview, certain characteristics of the subjects were 
also collected (e.g. age, sex and science qualifications), where-
upon subjects entered the exhibition and their behaviour during 
their visits was observed unobtrusively to yie1d measures of 
'Attracting power', 'Holding power', 'Appeal', 'Attractiveness' 
and 'Arrestment' as described and defined ear1ier in the chapter. 
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The precise procedure adopted. for selecting and interviewing 
subjects is now described. 
Procedure 
Selected subjects were approached as they were about to enter the 
Hal1 of Human Biology. The interviewer introduced herself to the 
visitor and asked if he/she would be willing to answer some 
questions. The exact form of introduction was cast as follows: 
"Excuse me, my name is ....... and I work here at the 
Natural History Museum. We are carrying out a study of 
visitors to the Hall of Human Biology and I should be 
grateful if you would help me by answering a few 
questions?U 
Upon obtaining agreement, the interviewer established whether the 
visitor was in exclusion categories (i) - (vii), and if so the 
interview was abandoned. If not, he or she was taken to an inter-
view room adjacent to the exhibition. (The interview room was 
the room containing the real time observational system described 
in Chapter 4. However, the apparatus was shielded from subjects 
by screens.) He or she was then invited to sit down in a 
comfortable chair and the interviewer sat opposite, across a 
coffee table. The interviewer then asked the following questions: 
"Have you visited any other galleries in the Museum today 
before coming to the Hall of Human Biology?" 
IF YES: "How many?" 
"Are there any other galleries you would certainly like to 
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see after your visit to the Hall of Human Biology if you 
have any time left on your visit today?" 
"Have you ever visited the Hall of Human Biology before 
your visit to the Museum today?" 
IF YES: "How many times have you visited the Hall of Human 
Biology before today?" 
In order to obtain the key 'Prior Interest l measure subjects were 
then handed a set of cards on which were written descriptions of 
the topics covered in each of the assemblies of the exhibition,l 
and were asked the following: 
liThe Hall of Human Biology is a large exhibition covering a 
number of different topics. Each topic is arranged in a 
separate section of the exhibition. On these cards are 
written brief descriptions of the topics covered in each of 
the sections in the exhibition. lId like you to go through 
the cards and tell me how interested you are in seeing each 
of these sections on your visit today?" 
At the same time, subjects were shown a card on which were printed 
the statments IINot particularly interested", "Not sure", "Slightly 
interested, "Quite interested", "Extremely interested", and they 
were invited to indicate which statement best described their 
interest in seeing each of the sections. 
1. The descriptions were written by the team of scientists 
responsible for the content of the exhibition. They referred 
only to the topics and no mention was made of the design of 
the exhibitions. The descriptions are given in Appendix II. 
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Next, they were asked to do the following task: 
"Now, lid like you to pick out the card which describes the 
section you think you would be most interested in seeing on 
your vis it today. 10 
When the subject had selected a card, he or she was asked to 
proceed as follows until a complete ranking of assemb1ies was 
obtained. 
"Of the remainder, please pick out the card which describes 
the section you think you would be most interested in 
seeing on your visit today.1I 
The cards were shuffled between subjects to ensure randomisation. 
The interview was concluded with a set of questions to measure 
certain characteristics of each subject (e.g. age and science 
qua1ifications). These characteristics were similar to those 
collected on the annual visitor surveys. (see Appendix I). 
Upon completion of the interview, subjects were escorted to the 
entrance of the exhibition by the ĴŪWŤŲẂÙŤŴŤŲŸĚ
As they entered the exhibition and for the duration of their time 
in it, they were observed by a research assistant using the 
apparatus described in Chapter 4. Thus, the assistant observed 
subjects as they wandered through the exhibition on closed-circuit 
television, switching between cameras to keep track of them while 
at the same time logging their behaviour on the keyboard specially 
constructed for the purpose. The exhibits they stopped at and 
for how long, were recorded on the real-time system. 
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The data from the interviews "together with the observational data 
for each subject were placed on to code sheets and later trans-
ferred to punch cards for analysis. 
Results 
Introduction 
In presenting the results of this study a hierarchical plan will 
be followed, starting at measures relating to the exhibition as 
a whole, then moving to the level of assemblies (groups of 
exhibits) and finally to the level of measures concerning individual 
exhibits. Table 8 shows this presentation. 
Table 8 
Plan of Data Presentation 
Prior interest 
Exhibition Measures Length of vis it 
Attractiveness 
Arrestment 
Prior interest 
iAssemb 1 y 
Time spent at assemblies 
Total interactions:-Measures 
visiting - proportion of subjects 
- proportion of subjects stopping 
- appeal 
Holding power 
Exhibit Measures Attracting power 
Holding power 
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Exhibition Measures 
Prior Interest 
Figure 8 shows the TÙVWŲÙŞẀWÙŸŪĚof prior interest in the exhibition 
among the sample of 148 subjects. The mean and standard deviation 
of the distribution are 3.6 and .64 respectively, and suggest the 
response bias mentioned earlier by showing that tYpically subjects 
have a tendency to express a strong interest in the topics on 
display in the exhibition. Nevertheless, the bias was not nearly 
as marked as that found using bi-polar scales of interest and the 
results indicate that the scale adopted had a reasonable heuristic 
value in discriminating between subjects. 
2.1 2.5 2.9 3.3 3.7 4.1 4.5 4.9 
Prior Interest ŸĚ
Fig. 8. Prior interest in the Hall of Human Biology. 
5 
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Duration of visit to the Hall, of Human Biology 
The distribution of visiting times among the sample is shown in 
Figure 9. In view of the skewness of the distribution a variety 
of, summary statistics is given in Table 9. Table 9 shows the 
total time spent in the exhibition broken down into the average 
time spent looking at exhibits and the average time spent 
wandering through the exhibition (styled as Isearchingl in the 
Tab 1 e) . 
15 25 35 45 55 65 75 85 95 105 115 125 135 
Fig.9 Distribution of times spent by subjects in the Hall of Human Biology. mins.--
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Table 9 
Time spent in the Hall of Human Biology (in minutes) 
Inter 
Mean S.D. Median Quartile Range 
Total time spent 
in exhibition 38.9 30.7 30.5 16.7 - 52.1 
I . I I Tlme ?pent at 
exhibits 29. 1 27.9 20.8 10.3 .. 40.8 I 
Time spent 
searching 9. 1 4.7 8.9 6.0 - 11.9 
The average amount of time available in the Museum to subjects 
was 2.43 hours (see footnote to Table 6) On average approximately 
one quarter of that time was spent in the Hall of Human Biology. 
Attractiveness of the Hall of Human Biology 
The distribution of the attractiveness of the exhibition among the 
sample is shown in Figure 10. Attractiveness varies °in a range 
from 0 to 0.9 with a mean and S.D. of 0.36 and 0.18, respectively. 
Though slightly skewed, the distribution is reasonably well 
described by the mean and standard deviation. Thus, on the 
average visitors look at one third of the exhibits on display in 
the Hall of Human Biology_ 
I 
% 
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30 
20 
10 
.05 . 15 .25 .35 .45 .55 .65 .75 .85 
Fig. 10. Distribution of Attractiveness of the Hall of Human Biology-
Arrestment of the Hall of Human Biology 
The TÙVWŲÙŞẀWÙŬŪVŸŬȚÙŪTÙẂÙTẀŠŨĚ subjects' exhibit viewing times 
were positively skewed' and, therefore, each individual's viewing 
times were converted to natural logs before computing his 
'arrestment' value. The distribution of the log values of 
arrestment are shown in Figure 11. When converted back to raw 
scores, the range of arrestment was 0 to 65 seconds, with a mean 
+ + of 18 seconcls. The ranges of the means -1 S.D. and means - 2 S.D. 
were respect ive ly, 11 to 30 seconds and 6 to 51 seconds. 
1. Typically, the distribution of an individual subject's viewing 
times included a few high values (that is, a few exhibits he or 
she viewed for much longer than the rest of the exhibits stopped 
at). Therefore, if arrestment were calculated on raw scores, 
the values would be unduly influenced by the small number of 
relatively extreme scores, resulting in a high and unrepresentative 
value of arrestment (see Inset to Fig. 11 for distribution of 
arrestment on raw scores.) 
40 
, r 
j 
% 
30 
20 
10 
-110-
x • 33 sees. 
S.D. = 2.D sees. 
Med'a/1: 23 sees. 
5 IS 25 '35 ''1-5 55 b5 15 85 
Arres'lMent (in sees.) 
1.4 1.8 2.2 2.6 3.0 3.4 3.8 4.2 
Fig. 11. 
Arrestment 
(log seconds) 
Distribution of ĻŸŲŤVWÜŤŪWĚ in the Hal1 of Human Biology (in log 
seconds) (Inset shows distribution of arrestment in raw scores) 
Assembly Measures 
Prior Interest 
The data on prior interest also indicated the relative interest 
subjects had in the various topics on display in the different 
assemblies. In this instance, averages were calculated on the 
scale ratings (5-point scale) and on the ranks (1 to 12) given to 
each assembly. These results, together with the correlations 
(Pearson's r between rating and ranking scores are presented in 
Table 10. 
-'-'ll 
Ii 
11 )1 
" I, 
i' 
11 
-111-
Of the topics covered in the.different assemblies, the ones which 
held most interest for subjects were those dealing with 
psychological topics rather than the strictly biological. These 
were:-
assemblies covering the topics of learning, memory and 
recall (H and HE); 
- aspects of cortical control (0 and DE); 
- perception (I); and 
- cognitive development (J). 
Inspections of the correlations between ranking and rating scores 
also reflect the response bias obtained by the rating measure. 
Specifically, the interest measured by rating is higher than that 
measured by ranking, resulting in relatively low values of the 
various values of r. Also the magnitude of the standard deviations 
suggest clear differences of opinion among subjects. 
Table 10 
Average measures of prior interest for each assembly 
Assembly 
GŸŨŤÜGĚ (H & HE) 
Rating 
(1 - 5) 
Mean S.D. 
4. 12, 0.94, 
Ranking 
(1 - 12) 
Mean S.D. 
8.56, 2.85, 
Correlation 
Rating:Ranking 
r 
0.53 
'Control l (D & DE) 3.93, 0.90 7.46,2.76, 0.30 
I Percep I (1) 
I Cogdeve 11 (J) 
3.83, 1. 07, 
3.71, 1.21 
7.69, 3.06, 
7.39, .3.41, 
0.56 
0.50 
'Hormnerves ' (G) 3.12,1.40, 5.25,3.31, 0.60 
1 Hormes 1 (F) 
I ŸŨŬẂŤĚ1 (C) 
I Sexhormes 1 (FE) 
'Homstis' (E) 
'Cells' (A) 
I Growth 1 (B) 
I Chromes' (BE) 
3.26, 1.33, 
3.27, 1. 22, 
3.27, 1.28, 
3.23,1.11, 
3.33, 1.23, 
3.44, 1.32, 
3.48, 1.29, 
5.68, 3.08, 
5.79, 3.38, 
5.27, 3. la, 
5.79, 3. 13, 
5.91, 2.73, 
6.41, 3.49, 
6.46, 3.52, 
0.55 
0.47 
0.60 
0.49 
0.45 
0.68 
0.55 
I 
i 
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Interactions with assemblies 
In the first section of this chapter, three different measures of 
the attracting power of an assembly were defined, namely (1) the 
proportion of visitors to an assembly, (2) the proportion of 
visitors stopping at one or more exhibits in an assembly, and, (3) 
the appeal of an assembly which was a new statistic defined to 
take account of the relative attracting powers of the different 
exhibits in an assembly. Table 11 shows the three different 
measures. 
Table 11 
Attracting powers of assemblies in the Ha 11 of Human Biology 
(1) (2 ) (3 ) I Proportion of visitors I I 
Proportion stopping at one or i 
Assembly visiting more exhibits Appea1 
ICe 11 s I (A) 1.00 .92 .46 
'Growth' (B) .99 .92 .47 
'Chromes' (BE) .69 .54 . 18 
'Move' (C) .93 .91 .32 
I Contro l' (0 & DE) .80 .94 .43 
'Homstis' (E) .92 .72 .26 
'Hormes' (F) .89 .94 .42 
'5exhormes' (FE) .57 .79 .41 
'Hormnerv' (G) .42 .63 .63 
'Mem' (H & HE) .86 .75 .42 
'Percep' (1) .68 .86 .38 
Cogdevel'(J) .74 .93 .35 
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The appeal of an assembly is·the same statistic as the attracting 
power of an assembly when the assembly contains only one display. 
This is the case with assembly G (IHormnerv l ). Assemblies C, I 
and J (IMove l , IPercepl and ICogdevel l , respectively) contain 18, 
24 and 25 exhibits, which are relatively high numbers in comparison 
to other assemblies. Appeal seems to some extent to be a function 
of the number of exhibits in an assembly since the assembly with 
the fewest exhibits, G (IHormnerv l ), has the highest appeal and 
the appeals of the assemblies with the most exhibits, I and J 
(IPercepl and ICogdevel l ), tend to fall. However, the relation-
ship between the number of exhibits in an assembly and its appeal 
is not straightforward. It is, therefore, advisable to view appeal 
with some caution as it may give a distorted picture of the 
attractiveness of assemblies with small and large numbers of 
exhibits. However, taking all measures together, it is clear that 
BE and E, (IChromes l and IHomstisl) are the least attractive 
assemblies, but the question as to which are more attractive is 
complicated. A and B (ICells ' and IGrowthl) emerge as attractive 
on all measures but they are the first two assemblies visited by 
the majority of visitors. 0 and DE (IControl l ) appear as reasonably 
attractive as does F (IHormes l ); and perhaps C (IMove l ) is less 
attractive than I and J (IPercepl and ICogdevel l ) in view of the 
fact that the latter two assemblies are to be found at the end of 
the exhibition. 
Holding Power 
The holding power of an assembly was defined as TLIP L, where TL 
was the time spent by subjects in assembly Land PL was the number 
of Inon-zerol interactions with exhibits in assembly L. Table 12 
shows the time spent looking at exhibits (holding power in the 
strict sense) and the time spent searching or walking between 
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exhibits. These summary statjstics indicate skewness in the 
distributions of holding power and, therefore, the median may be 
taken as a better estimate of central tendency than the mean. 
Clearly, assemblies I and J ('Percep' and 'Cogdevel') have the 
highest holding powers; and these are the two assemblies containing 
the largest number of exhibits. The figures for searching time 
generally show less variation and are closely related to the 
number of exhibits in each assembly, reflecting the time it takes 
to circumnavigate the floor area. 
Before proceding to an analysis of the interactions between subjects 
and individual exhibits, it is worth remarking that the data just 
presented at the assembly level have indicated that attempts to 
draw conclusions about the relative attracting powers and holding 
powers of assemblies have been largely unfruitful. The confounding 
variable in these attempts has been the different numbers of 
exhibits on display in each assembly. The data have indicated that 
there are differences between assemblies, particularly in terms of 
the various measures of attracting power, but the effects have been 
confounded by the variable amounts of information on display in each 
assembly. Of course, there is no way of controlling for this 
variable and the assembly is probably, therefore, a futile level of 
analysis. Logically, it is better to go down to the exhibit level; 
and psychologically this also makes better sense since, after all, 
individual exhibits are the 'objects' that visitors stop and look at. 
Furthermore, the theory of exhibit effectiveness outlined in Chapter 
3 is concerned with the perception of individual exhibits in 
competition with other exhibits. 
Table 12 
Holding Powers of Assemblies in the Hall of Human Biology 
Time at Exhibits (mins.) Time searching (mins.) 
Assembly n Mean S.D. Median n Mean S.D. 
A 136 2.5 2.3 1.6 148 1.1 .54 
B 136 3.4 3.9 1.8 147 .68 .57 
BE 55 4.4 5.9 1.8 102 .65 .60 
C 126 2.5 2.5 1.8 138 .98 .65 
0 112 3.2 3.0 2.6 119 .97 .98 
DE 63 1.4 1.4 .92 66 .21 . 14 
E 98 1.2 1.2 .58 136 .42 .37 
F 123 3. 1 3.0 2.3 136 1.3 1.2 
FE 66 1.7 1.9 .92 84 .39 .23 
G 39 .63 .90 .22 61 .07 .06 
H 95 3.6 3.6 2. 1 112 1.04 .74 
HE 68 1.7 1.5 1.3 127 .27 .71 
I 87 5.5 4.3 4.6 101 1.5 .79 
J 102 10. 1 11. 1 4.6 110 1.7 1.0 
'" 
Median 
1.1 
.58 
.42 
.92 
.75 
.22 
.30 
.92 
.42 
.05 
.75 
. 13 
1.4 
1.4 
---.-
--' 
--0 
<..11 
I 
% 
1 
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Exhibit Measures 
Attracting Powers 
The attracting 
was the number 
of n visitors. 
power of an exhibit was defined as P./n where,P. 
, J '. J 
of ŪŬŪŸYŤŲŬĚ interactions with exhibit j by a sample 
The distribution of attracting powers calculated 
in this manner is shown in Figure 12. The distribution, though 
slightly skewed is reasonably well described by the mean and 
standard deviation. These were .31 and. 15 respectively. 
40 
30 
1 
.05 . 15 .25 .35 .45 .55 .65 .75 
Figure 12. Distribution of exhibit attracting powers in the Hall of Human 
Biology. 
% 
r 
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Holding Powers 
Typically, the distributions of times spent by subjects viewing 
individual exhibits were skewed. This had been found in other 
observational studies carried out in the Natural History Museum 
(Alt, 1979). Therefore, median values were taken as a better 
measure of holding power than the arithmetic mean defined earlier 
in the chapter. (An alternative would have been to have taken the 
mean value of the logarithmically transformed raw scores; this was 
done in calculating arrestment.) The distribution of the holding 
powers (medians) of exhibits is shown in Figure 13. As can be seen, 
the distribution is roughly log-normal, hence on a log scale, the 
distribution is fairly well described by the mean and standard 
+ + deviation. The ranges of the mean - 1 S.D. and the mean - 2 S.D.s 
are 9, 19, 42 and 4, 19 91, respectively when converted back to 
raw scores (medians in seconds). 
3 
2 
2 
1 
5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 
Holding power (Medians in Sees) 
Figure 13. Distributions of exhibit holding powers in the Hall of Human 
Biology. 
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Table 13 
Summary of behavioural data:. Assemblies and Exhibits 
I 
I 
ŸĚAttracting POl;er 
! Analysis I (medians) visiting lof visitorsi I ' 
I Level of Powe, Proport ion! Proport i on I Appea 1 
b 
I I Exhibition 
l= 
I 
I Assemb1ies 
! 
! I 1\ (I Ce 11 s I ) 
I 
I B (' Growth' ) 
, BE (' Chromes I ) 
C (' ŸŨŬẂŤGĚ) 
I 
I I, 
II I 
II 
I' 
I 
I 
I 
I 
I 
ŸNŊĤ I ( I ĿŬŪWŘŸŬĚ1 ' ) I ,I 
E ('Homstis') ŸĚ
F (' Harmes I ) II 
FE ( , Sexhormes f ) II 
G (' Harmnerv ' ) II 
HJ- ('Mem') I 
HE I 
I ('Percep' ) 
J ( I Cogdeve l' ) 
i 
Exhibits 
L 
20.8 mins I 
I 
i 
. I 
1.6 mins I 
1.8 mins I 
1.8minsl 
1 8 mins 
2.6 mins I 
.92 mins 
.58 mins 
2.3 mins 
.92 mins' 
.22 mins 
2.1 mins 
1.3 mins 
4.6 mins 
4.6 mins 
Average 
Holding Power 
(medians) 
19 sees 
I 
. stopping I 
1.00 
1.00 
0.99 
0.69 
o 93 . 
0.80 
0.92 
0.89 
0.57 
0.42 
0.86 
0.68 
0.74 
I 
1.0 
0.92 
0.92 
0.54 
o 91 . 
0.94 
0.72 
0.94 
0.79 
0.63 
0.75 
0.86 
0.93 
Average proportion 
stopped at 
0.31 
I 
I 
I 
I 
I 
I 
I 
, 
! 
na 
0.46 
0.47 
0.18 
o ŸÎĚ. .., 
0.43 
0.26 
0.42 
0.41 
0.63 
0.42 
0.38 
0.35 
of exhibits 
l 
I 
\ 
i 
I 
I 
I 
i 
Table 13 summarises the behavioural data about assemblies and exhibits 
collected from the sample of 148 subjects observed during its visit 
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to the Hall of Human Biology., On average visitors spend approximately 
twenty one minutes looking at the exhibits on display in the whole 
exhibition. The assemblies in which visitors typically spent most 
of their time looking at exhibits were I ('Percep') and J ('Cogdevel ' ) 
but these are the assemblies containing the most exhibits 
(approximately a third of all exhibits are found in these two 
assemblies) and on average approximately twenty per cent of visitors' 
time is spent looking at exhibits in them. The typical visitor 
looked at fewer than a third of the exhibits on display and spent 
less than twenty seconds viewing individual exhibits. Of course, 
there were considerable individual differences and some visitors 
did spend considerably longer looking at certain exhibits but on 
the basis of the behavioural data alone, the conclusion must be that 
designers of ambitious didactic exhibits like the Hall of Human 
Biology profoundly overestimate the efforts visitors are prepared 
to invest in looking at the exhibits on display. 
Individual differences in Attractiveness and Arrestment of the Hall 
of Human Biology. 
Earlier in the chapter, the attractiveness of the exhibition to a 
visitor was defined as Pilm, where Pi is the number of 'non-zero' 
interactions with m exhibits by visitor i ; and the arrestment of 
the exhibition was defined as T.IP. , where T. is the total time 
ŸĚ ŸĚ ŸĚ
spent in the exhibition by visitor i.. The average attractiveness 
of the Hall of Human Biology was found to be 0.36 and the average 
arrestment was 18 seconds. (c.f. the corresponding statistics for 
the average attracting power and holding power of exhibits -
0.31 and 18 seconds, respectively). Despite these relatively low 
values, some encouragement would be given to exhibition planners 
if the attractiveness and arrestment of the exhibition proved to 
be greater among certain groups of visitors since an implication 
of such a finding would be that different exhibitions cou1d be 
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developed for these groups. 
The visitor surveys conducted by the author at the Natural History 
Museum (see Appendix I) had suggested that segmentation of the 
population in terms of demographic characteristics results in no 
obvious different preferences or opinions. The educated and the 
uneducated, the old and young alike all appeared to like the 
same exhibitions although how much was 'factual' and how much 
due to instrument insensitivity was not known. However, a more 
recent survey by Griggs and Alt (in Press) already referred to, 
has shown that visitors' prior interest in the topics on display 
influenced their preference of the galleries they subsequently 
visited, to the extent that of the various galleries they visited, 
visitors apparently preferred the galleries dealing with topics 
in which they had a prior interest. 
The present study was designed part1y to build upon this finding 
by investigating the hypothesis that the prior interest an 
individual has in the exhibition is positively correlated with 
the attractiveness and arrestment of the exhibition. In this 
section, the relationship between attractiveness and prior interest 
will be considered first, followed by the relationship between 
arrestment and prior interest. 
In addition to an individuals prior interest, defined ear"lier as 
the mean value of his ratings of prior interest in all the 
different assemblies, a number of other individual difference 
variables were also correlated with attractiveness and arrestment. 
The variables and their definitions were:-
-121-
- sex (male or ȚŤÜŠŨŸĞĴĚ
- age (11 - 16 years, 17 - 20 years, 21 - 24 years, 
25 - 34 years, 35 - 44 years, 45 - 54 years, 
55 - 64 years and 65+ years); 
- qualifications in science (qualifications or no 
qualifications); 
- visit status (visited the Museum alone or with others. 
The correlations between attractiveness and the various subject 
variables are given in Table 14. A significant positive 
correlation was obtained between attractiveness and prior interest 
(r = 0.25, p<O.Ol), suggesting that the attractiveness of the 
Hall of Human Biology is to some extent a function of the subject 
matter displayed though only 0.25 2 = 6.25% of the common variation 
is predictable from the correlation between arrestment and prior 
interest. There was also a significant negative correlation 
between arrestment and visit status ( r = -0.18, P< .05) suggesting 
that accompanied visitors are attracted to fewer exhibits than 
solitary visitors. This finding echoes the work of Lakota (1975) 
who found that accompanied visitors spent a significant amount 
of their time in an exhibition interacting with one another rather 
than the exhibits on display, an opportunity clearly not available 
to the solitary visitor. 
Table 14 
Correlations between attractiveness and individual difference variables 
Sex 
ŸWWŲŠȘWÙẂŤŪŤVVĚ 0.01 
** significant at 1% level 
* significant at 5% level 
Qualifs. 
Age Science 
-0. 13 -0.08 
in Visit Prior 
Status Interest 
* ** 
-.18 0.25 
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Next, the correlations between arrestment and the various subject 
variables were computed. No significant correlations were 
obtained. The full set of correlations is given in Table 15. 
Table 15 
Correlations between arrestment and individual difference variables. 
I I Qua1ifs. in Vi sit Prior Sex I Age Science Status Interest I 
Arrestment .04 .03 . 14 .06 . 16 
These results have provided some evidence that the prior interest 
a visitor has in the subject matter displayed has a significant 
if not very substantive influence on his or her behaviour in the 
exhibition. Specifica11y, the greater the prior interest an 
individual has, the greater the attractiveness of the exhibition. 
However, the prediction of attractiveness from prior interest is 
weak which suggests that the dynamics of the visiting process, 
e.g. the differential impulsivity of attraction to particular 
exhibits, needs to be taken into account in a complete description 
of what makes certain exhibits rather than others attractive. 
This point will be taken up later in the Discussion section and 
is the major preoccupation of the next chapter. The fact that 
prior interest had no influence on arrestment is of significant 
theoretical interest. It was mentioned in Chapter 2 that the 
holding power of an exhibit was a dubious theoretical construct 
given that a 11 the studies repor.ted in the literature indicated 
that the average holding power of exhibits was 1ess than sixty 
seconds. In the present study, these apparently immutable findings 
have been replicated. 
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Ninety five per cent of ẂÙVÙŸŬŲVĚwere found to spend on average 
between 6 and 51 seconds looking at an exhibit in the Hall of 
Human Biology and this was virtually irrespective of their 
expressed interest in the subject matter displayed in the exhibits. 
It seems that there is a critical time beyond which visitors are 
simply not prepared to stay at anyone exhibit. 
Before discussing the relevance of these results to the proposed 
theory of exhibit effectiveness and to exhibition planning in 
general, the remainder of this chapter is devoted to examining the 
routes taken by visitors through the Hall of Human Biology. As 
well as being important in its own right (since the exhibition was 
developed on the assumption that visitors would progress through 
it in a predetermined order), it also sheds some light on the so-
called exhibition laws developed as a result of the early behaviourist 
studies undertaken by Melton and others (see Chapter 2). 
Routes through the exhibition 
The time data for each assembly visited by each subject were 
encoded in the order in which subjects visited them. It was 
possible, therefore, to map the different routes through the 
exhibition. Figure 14 1shows the percentage of visitors making 
various successive moves through the exhibition, and these figures 
may be interpreted like probabilities. For example, the 
probability if taking the route A ('Cells')--+ B ('Growth')--+ BE 
('Chromes') is .11 and A ('Cells')---BE ('Chromes') --+ B ('Growth') 
is .25. Although calculations of successive moves as presented in 
Figure 14 give the most accurate picture of particular pathways 
through the exhibition, the sample soon fragments into smaller 
groupings, indicating just how idiosyncratic individual movements 
are. (It is interesting to note that the exhibition was designed 
on the assumption that visitors would follow a sequence A -+ B ŸĚ
l'See page 90 for description of sections (assemblies) in the Hall 
of Human Biology. 
End of 
visit 
(2) __ A_(24) 
8(5) / 
BE (17) 
Af}.)/ 
I 
B(15) 
NĜÍĞŸÍĚ
BI:(1)/ -A 13) 
NĜĨĞJŸHIĚ I 
B(2) 0(8) 
C(.)/ 
E(7) 
B(69) 
BE (11) 
/ 
A(2) 
B(9) 
/ 
BE (2) 
C(8) 
8(1)::1\ 
E(2) I 
0(5) 
A (100%) 
C (33) 
// 
E(B) /(27) 
C(5) 
E(22) 
/ 
0(4) 
F (18) 
NĜŨĞŸĚŸĜÍĞĚ
FE(S) H(9) 
G (2) 
B(25) A<0 
BE (3) E(1) 
CI(18) 
/ 
E(4) 
0-(14) 
/ 
C(2) 
/(12) 
0(3) 
F(9) 
ÒŸGVŸĴĚ th;;n ȚIŸĚ F'ig. ÍȚŸĦĚ ȚŸJÚÚŨJŤHJJĴĚ WŚUŲŬÚŖŸĚ (if: \'.i=l!: ŸĦĢĚ ŸGǾĴŅHŘĒÍĚ ŲŸŸGŸJJĦŨĦŸŊ·GĚ
(2) 
N 
ŸĚ
I 
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C -. D ŸĚE ŸĚF -+ G -+ H ŸĚI) Another way of looking at routes 
and ignoring the turbulence represented in Figure 14 is to 
calculate the sequences of 'previous moves' and 'next moves' 
across the sample. That is, given that a subject has arrived at 
an assembly it is possible to calculate which assembly he was at 
previously; and conversely, given that a subject has arrived at 
anyone assembly, it is also possible to calculate where he goes 
next. 'Previous moves' and 'next moves' for the sample of visitors 
;s presented in the form of an origination/destination matrix in 
Table16. The rows and columns in the matrix should be read 
separately. for example, to discover which destinations visitors 
were observed to go to from A ('Cells'), reference to the row in 
the matrix showing A, reveals that 240 visitors were observed 
leaving A. Of these, 124 went to B ('Growth'), 84 went to BE 
('Chromes'), 2 were 'lost' while their behaviour was being 
recorded and a further 30 left the exhibition (shown as 'END' in 
the matrix). Reference can be made to the columns in the matrix 
to discover which assemblies visitors were in, immediately before 
arriving at the assembly referred to. For example, reference to 
the column E ('Homstis'), shows that 219 visitors were observed 
arriving at E. Of these, 130 came from D or DE ('Control'), 46 
from F ('Hormes'), 36 from C ('Move') and 7 from B ('Growth'). 
These data are represented diagramatical1y in Figure 15 which can 
be read in the same way as the data in Table 16. 
'Next moves' can also be expressed as percentages on the row 
totals and when this is done, they may again be treated like 
probabilities of the various possible routes. These are presented 
as departure probabilities in Table 17. 
The route A ('Cells') ŸĚBE ('Chromes') --+ B ('Growth') is ÎŸĚ
times as popular as A ('Cells') --+ B ('Growth') ŸĚBE ('Chromes') 
z 
o 
ŸĚ
>--
« 
z 
ŸĚ
'-" 
"" o 
Table 16. 
A ('Cells') 
B (' Growth' ) 
BE (' Chromes' ) 
C ('Move') 
o & DE ( 'Contro l' ) 
E ('Homstis') 
F ('Hormes') 
FE ('Sexhormes') 
G ('Hormnerv' ) 
H & HE (' Mem' ) 
I (' Percep' ) 
J (' Cogdeve l' ) 
ŸĤ
Bookshop at end 
of exh i b it i on 
Lost 
Totals: 
-
-
-
-
.r::: 
Vl ...., 
ŸĚ ŸĚ
';;:; 0 !-
u '-" 
- -
ŸĚ ŸĚ
A B 
124 
51 
39 94 
31 
1 
31 
3 
1 
ĲỲŸĚ 254 
- -
- -
Vl 
'0 
'" 
-E 
-", '-0 ..., 
!- > e 
.c 0 0 
u :£ u 
- - -
ŸĚ ŸĚ
-
BE C o & DE 
84 
52 141 
1 
139 
37 
1 ·33 32 
1 
1 
1 
1 1 
1::3 214 173 
Movements from assembly to assembly 
DESTINATION 
-
-
-
-
Vl 
-
-
- '" 
> 
-Vl 
- E !-
-0. ĦŸĚ V1 '-
'" 
..., 
'" 
0 e 
-
ClJ 
Vl E .c E 
-E U E !- X !- !-
0 0 ClJ 0 ClJ ClJ 
::r: ::r: VI ::r: :£ 0.. 
- - - - - -
- - - - -
ŸĚ
E F FE G H & HE I 
7 
36 
130 1 
148 1 
46 40 18 73 27 
6 3 76 
3 20 20 1 
49 24 24 69 
14 11 
35 2 17 
5 
1 1 1 
-
219 257 85 45 184 119 
OJ 
C 
ĦŸĚ
!-
-
'0 :l 
-
C '0 
';;:; ",e 0 ..., 
> ..., ĦŸĚ Vl 
ill "'..., 0 
'0 ĦŸĚ ŸĚ0> 
Ol D...Q C 
0 Õ·ŸĚ ĦĦĦHĦŸĚ
'-' .r:::.s:: U'O 
- '0 X <l.l!-
-
-"" (!) '.-,0 
0 .QU 
J o'+- ::> ClJ END Q.) 0 VI'-
2 30 
3 
4 
1 1 6 
1 1 3 
1 
48 3 
1 
10 0 2 6 
72 2 1 19 
18 71 
-
10 2 
UĶĤŸĤŚÒĤŊĚ- 2 
]-14 21 10 147 
Totals 
240 
254 
138 
214 
173 
219 
257 
85 
45 
184 
119 
144 
21 
10 
l 
N 
C'I 
I 
ÌŸĚ
@0® 
o \Iv 
,j!, &11., İŸŃNĦŚĒĚ ŸĚŸ®Ě
1 
-
-/' '1--__ ( 
II / ŸĚy@j .. )\ ŸĚ./;,0// 
BE ŸĦĦĚ84 ===/-==;::=:39· A CD ŅŸĚŸJĦŊĚ 3 '\'\ ŸËĚI ŸĚ ŸWĚ OGŸĚ"'.\ 33 -® ĒÌŸĦŸHĚ @ "t ŸGHĚi, .f?' 
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Fig. E,. Dic'Jr;j;, ,':ic representation 0f mcvernents from asoe,libly ŸŬĚ assembly ;see Table 14) 
1',) 
'-J 
I 
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Table 17 
Departure Probabilities 
(expressed as percentages) 
13 A --- End 13 
52 56, 29
1 
A --- B --- C 
52 20 10 - 50 A --- B --- BE 
52 20 10 A --- B --- A 
35 28 1O} A --- BE --- A 34 35 68 A --- BE --- B 24 
97 
3 B --- E 3 BE ĤŸĤ E 3 
20 B --- A 20 68 BE --- B 68 
56 B --- C 56 - 93 28 BE --- A 28 
20 68 14 B --- BE --- B 99 20 1 B --- BE --- C 
20 28 B --- BE --- A 6 6 
99 
F --- E 18 
16 7 F --- FE --- F 1. 12 
4 F --- FE --- G 0.6 27 
F --- G 7 
20 F --- H 20 
16 89 F --- FE --- H 14 43 
9 F --- HE 9 
F --- I 11 ]- 30 F --- J 19 
100 
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and almost as popular as A ĜŸĿŤŨŨVGĞĚ -+ B ('Growth ' ) ĤŸĚC ('Hormes ' ) 
though unlike the other two, it does not accord with the sequence 
of ideas in the exhibition. (These results are comparable to those 
obtained from the 'successive moves l data in Figure 14.) 
The destination when leaving F ('Hormes ' ) is as likely to be H ('Mem'), 
J ('Cogdevel ' ) or E ('Homstis') as FE ('Sexhormes ' ), and two to 
three times as likely to be any particular one of these as to 
G ('Hormnerves ' ). The routes after F ('Hormes') are more varied 
than those before it. Only 27% of visitors follow the intended 
sequence of ideas - more people, 30%, move directly to I (IPercep') 
or J (ICogdevel ' ). The most favoured destination is H or HE ('Mem') 
with 43% of the sample going here, direct or via FE ('Sexhormes l ). 
This is not very surprising given the layout of the exhibition. 
When the visitor leaves F ('Hormes ' ) he can, literally, move in 
any direction. Up to this point, fewer options were open to him 
as he moved between assemblies. 
The routes taken by visitors through the Hall of Human Biology are 
of immediate interest to planners of the exhibition in that they 
show, generally, visitors do not follow the sequence in which the 
ideas are developed and presented according to 'learning hierarchy' 
notions (see Chapter 1). Moreover, as mentioned earlier, they have 
a bearing on the results of earlier studies. 
For example, one of the supposedly 'invariant findings arising from 
all previous American studies, namely the pronounced right turning 
tendency, has not been found in the study_ The first clear 
opportunity for visitors to take a right turn is as they leave 
Assembly B ('Growth ' ). At this point visitors can proceed straight 
ahead and progress to C ('Move'), as indeed the majority do, or 
they can take a left out of the exhibition or turn right into 
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E ('Homstis'). The ŮŤŲȘŤŪWŠŦŸĚof visitors turning right into 
Assembly E was two per cent. The next clear opportunity to take 
a right turn (without back-tracking) is upon leaving Assembly F 
('Hormes'). Here, visitors can turn right into J, left into FE 
or E, or they can proceed straight on into H. In fact, the 
destination when leaving F is as likely to be H, E or FE as J. 
The present study also failed to find the so-called 'exit effect', 
that is where exits are supposed to be more attractive than 
exhibits in attracting visitors. It is possible for visitors to 
leave the exhibition from A, BE, C, D, E, F, H, HE, I and J. 
J ('Cogdevel') is the assumed exit, and most visitors do in fact 
leave by J. The remaining exits are clearly less popular than 
the exhibits. A sizeable minority do leave the exhibition from 
I, but there is an exit from I which if taken by visitors 
unfamiliar with the layout of the exhibition (which the overwhelming 
majority - being first-timers - are) gives him or her an 
impreSSion of having come to the end of the exhibition rather than 
of having left it prematurely. 
Furthermore, there is no evidence of museum fatigue, as conceptualised 
by Melton, in the Hall of Human Biology. Figure 15 shows that the 
moda 1 path through the exhibition is A -+ B -+ C -+ D ...... E -+ F -
I -+ J. The average times spent by visitors in I and J are longer 
than any other assemblies and the various measures of attracting 
power show that although progressively fewer visitors remain in the 
exhibition from A to J, those that do stay do not become attracted 
to fewer and fewer exhibits along the way. 
It has not been possible from the present study to discover if prior 
interest had any noticeable effect on the routes taken through the 
exhibition. Unfortunately, at the time the study was undertaken, 
\ 
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visitors leaving one assembly. for another had no means of knowing 
which assembly they were in until they were in it. Consequently, 
if a visitor discovered he was in an assembly in which he had 
little or no prior interest and as a result left it, it would not 
be possible to distinguish such a visit from a visitor who 
remained in the same assembly because he had a high prior interest 
in it. 
Discussion 
The results from the observations of visitor's behaviour have 
indicated which exhibits are attractive (that is, have high 
attracting powers) and which are not so attractive, but the reasons 
they are so have not been convincingly elucidated by the notion of 
prior interest. Although some evidence has been forthcoming which 
suggests that prior interest does influence whether or not an 
individual is attracted to an exhibit, it is also clear that other 
factors must be at work in attracting visitors to exhibits. What 
these factors are precisely still remains an open question and one 
which has been tackled by the two studies to be reported in the 
next chapter. Given the knowledge gained from the present study, 
all that can be said is that there must be other factors influencing 
the dynamics of the visiting process causing visitors to stop at 
certain exhibits and pass others by. It is this empirical question 
which has been assayed in studies reported in the next chapter, 
where an attempt was made to elucidate the perceived characteristics 
of exhibits and relate them to the attracting power of exhibits 
(as measured by the study reported here), thereby providing an 
explanation of what makes an exhibit attractive; and, conversely, 
what makes one unattractive. 
However, on their own, the resu1ts from the present study have 
practical implications in so far as museum planners are concerned 
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to mount exhibitions dealing ŴŸWUĚ topics of interest to their 
visitors. Clearly, the range of possible exhibitions a museum 
might mount is far greater than the finite number that can ever 
be accommodated in the space available. This study has shown that 
it is possible for visitors to express their interest in different 
topics and that the interest is related to an exhibitions ' 
effectiveness as measured by the attractiveness of the exhibition, 
defined and measured behaviourally. Although weak, the relation-
ship between prior interest and attractiveness was significant, 
which does suggest that exhibitions developed to match the 
interests of visitors would increase the possibility that visitors 
might learn from them. (This is particularly important if the 
philosophy of the planner is primarily didactic.) All previous 
studies have shown that casual visitors 'learn' nothing from 
exhibits (see Chapter 2) so that even a marginal increase in their 
potential effectiveness would be an improvement. 
Finally, it is timely to re-emphasise the implications form these 
results to the design of educational exhibits organised along the 
lines of Human Biology. The Hall of Human Biology was designed 
around a learning hierarchy which assumed that visitors will follow 
a fixed sequence and look at all the exhibits for an amount of time 
necessary to receive their intended messages. There is abundant 
evidence from the study to show that visitors do not follow the 
intended sequence nor do they spend sufficient time at exhibits to 
comprehend the iritended messages. 
Despite these misgivings, visitor surveys at the Museum (see 
Appendix 1) have shown consistently that since its opening, the Hall 
of Human Biology ;s the most popular exhibition in the Museum among 
all types of visitors. It is clear that visitors can comprehend 
enough for their own purposes, even if their responses to exhibits 
are not what the designers of the exhibition had hoped for. 
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CHAPTER 7 
CHARACTERISTICS OF IDEAL EXHIBITS 
Introduction 
The study reported in the previous chapter failed to give a 
satisfactory account of the differential attractiveness of 
exhibits in terms of prior interest. In the present chapter, 
two studies (named Study I and Study II) are described in which 
an attempt was made to provide a more complete account of the 
dynamics of the interaction between visitors and exhibits by 
examining the ways in which visitors perceive exhibits, and by 
relating these percepts to the exhibits' attracting powers as 
computed in the last chapter's study. 
In Chapter 3, it was argued that museum exhibits could be 
conceptualised in terms of prototype ideal exhibits and that real 
exhibits varied in their distance from the ideal. Behaviourally, 
the further away an exhibit is from the ideal, the fewer people 
it will attract and the closer to the ideal, the more people it 
attracts. In abstract, the ideal exhibit can be thought of as 
that exhibit which attracts all visitors; and theoretically it 
is, therefore, the 'limit' to which real exhibits approximate in 
varying degrees. 
Real-world exhibits will possess perceived characteristics with 
both positive and negative valences, and the higher their overall 
valence, the higher their attracting power. It follows, logically, 
that the more characteristics a real-world exhibit has in common 
with the ideal, the higher will be its attracting power since the 
attracting power of the ideal exhibit equals unity. 
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However, ideal exhibits do not. exist as real-world objects nor 
do they necessarily exist as images in the minds of individuals. 
Accordingly, it might be difficult for an individual to describe 
what an ideal exhibit wou1d 100k like. Nevertheless, it is a 
relatively straightforward task for an individual to state which 
characteristics the ideal should possess if he is presented with 
a list of characteristics to choose from. (For example, should the 
ideal exhibit be 'boring', 'exciting', leasy to understand I , etc.) 
Ideal exhibits can thus be conceptualised as the optimum combination 
of characteristics associated with real-world exhibits, yielding 
the highest possible valence and attracting all visitors. 
Consequently the concept of an ideal exhibit is as a purely 
theoretical construct against which real exhibits can be measured 
in terms of their proximity to it. 
It is an empirical task to elicit the characteristics of real 
exhibits and then to measure the extent to which real exhibits 
and a putative ideal possess them. The final studies to be 
presented in this thesis comprised two separate, though related 
pieces of research concerned with this task. In the first of the 
studies, the aim was to elicit from visitors an exhaustive list of 
characteristics used by them to describe and discriminate between 
real exhibits. In the last study reported, the purpose was to 
measure the extent to which real exhibits and a putative ideal exhibit 
possessed each of the characteristics elicited in the first study 
reported in this chapter; and further to see the extent to which real 
exhibits approximated to the ideal. 
There are over one hundred and twenty exhibits in the Hall of Human 
Biology and to reduce this number to manageable proportions for 
studying, a sub-group of forty five exhibits was chosen. Exhibits 
in the exhibition differ markedly in terms of the morphological 
characteristics, for example, models, s1ide-shows, interactive 
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games, text pane1s and so on. The exhibits selected for the studies 
were broadly representative of the different morphological types 
and the numbers from each section were roughly in proportion to 
the total number of exhibits in each section. In addition, the 
chosen exhibits were representative of the range of values of 
'attracting power l and 'holding power l of all exhibits obtained 
from the unobtrusive study of the behaviour of a sample of visitors 
reported in the previous chapter (see Figures 12 and 13). The 
list of exhibits together with their respective attracting powers 
and holding powers is given in Table 18. The exhibits are listed 
in random order and the numbering is used throughout this chapter 
when referring to the exhibits. In addition, photographs of the 
majority of the exhibits can be seen in Appendix III. 
Study I 
A number of different methods are possible to elicit the perceived 
characteristics associated with the exhibits. It was decided to 
take subjects back into the exhibition to the exhibits after they 
had left the exhibition at the end of their visit. By this time, 
subjects would have formed an overall impression of the 
exhibition and made comparisons - consciously or not - between 
the various exhibits they had encountered. Subjects were taken 
to exhibits to elicit characteristics rather than asking them to 
recall exhibits or use visual prompts. The reasons for this approach 
have their origins in a consideration of the attitude concept 
presented by Harre and Secord (1972). They draw the distinction 
between I avowed! attitudes (typically measured by pencil and paper 
tests in low arousal situations) and attitudes which are 
manifested in 'hot' situations, at the point of action, so to speak. 
It seems logical to expect different expressions of attitude or 
opinion towards the same object in these different situations. 
Taking subjects to the exhibits p1aces them in a genuine context 
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Table 18 
.Exhibits selected from the Hall of Human Biology for studies of exhibit characteristics. 
Exhibit Attracting Power Holding Power I 
I 
1. B6 More About the Placenta 0.18 8 
2. 19 Knowing How Large It Is 0.33 55 
3. Fl Emergency 0.82 55 I I 4. BE6 Bor or Girl - What Decides 0.19 18 I 
5. H2 We Learn Skills 0.56 85 
6. 07 The Brain Gathers Information 0.77 I 35 
7. H5 We Store Our Experience as Memories 0.68 35 
-j 8. A6 The Sperm 0.52 18 
9. H3 We Learn by Organising Our Experience 0.38 85 
--
10. Gl Hormones and Nerves 0.35 13 
II. FEI Sex Hormones Before Birth 0.07 13 
---
12. B9 Basis of Growth is More Cells 0.42 8 ŸĚ
13. 122 Perception or Imagination 0.07 13 I 
14. C5 Human Skeleton 0.10 8 
15. J3 The Smell Game 0.43 65 I 
16. J14 Alice's Tea Party 0.46 75 
17. E4 Homeostasis Machine 0.40 45 
18. A4 Living Cells 0.33 25 
19. Al The ÒÙẂÙŪŸĚCell - Cell Structure 0.61 18 
20. I19 Perception of Others 0.42 65 
21. 02 The Outer Layers of Your Brain 0.60 13 
22. 05 Neurons: Networks and Layers 0.43 25 
23. OE3 Sensory and Motor Figures 0.41 35 
24. C3 Take Away the Bones 0.57 8 
25. FlO Feedback 0.28 18 
26. C7 Joints 0.57 18 
27. J12 Menta 1 Images 0.08 18 
28. J23 John's Four Journeys 0.35 65 
29. C2 Pull This Lever 0.53 13 
30. J22 A Problem in Proportion 0.32 85 
31. BE7 A, B, AB or 0 0.20 25 
32. Al0 Fertilisation 0.47 18 
33. C4 Where Would You Find These in Your Body 0.33 8 
34. 123 Seeing Patterns 0.19 13 
35. J25 Find the Combination 0.13 8 
36. F6 Hormones and Glands 0.67 45 
37. J17 The Tharks Have Landed 0.54 35 
38. B3 Womb Area 0.75 35 
39. Bl Life Before Birth 0.65 25 
40. J15 Neck I ace Game 0.39 35 
41. E5 Homeostasis 0.20 18 
42. C14 ŐŤŪTÙŪŸĚŐÙŸŪŠŨVĚ 0.40 25 
43. 14 Assoc i at i ŸGŨĚS i'lht with Sound 0.54 35 
44. D9 Ideas and Decisions 0.32 8 
45. I12 Recognising Things 0.58 35 
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of commitment quite unlike lquietl interviews outside the 
h ObOtO 1 ex 1 1 'lon. 
The aim of this study was to generate an exhaustive and salient 
list of attributes which could be communicated to a11 visitors 
without ambiguity. This latter point is particularly important 
since different meanings can be communicated by the same 
configuaration of words. For example, Cherry (1961) has pointed 
out that the sentence 1100 you think that one will do?1I has a 
variety of meanings, depending on which word is stressed. 
Method 
Subjects 
Twenty subjects above the age of 16 years, were selected 
systematically as they were leaving the Hall of Human Biology 
using the sampling method described in Chapter 6.and shown in 
detail in Appendix I. 
Procedure 
Each subject was taken back into the exhibition and invited to study 
three exhibits, in turn. After he or she had studied the first of 
three exhibits an elicitation interview (see below) was carried out. 
Upon completion of the interview, the subject was taken to a second 
exhibit and a further elicitation interview was carried out, where-
upon completion the subject was taken to a third exhibit and the 
elicitation procedure was repeated again. The ordering of the 
1. It will be remembered that prior interest as it related to the 
Chapter 6 study was measured in a low arousal situation before 
subjects entered the exhibition by asking them to rate their 
interest in seeing sections of the exhibition described to them 
in writing. Once in the Ihotl exhibition situation the avowed 
expressions of prior interest had only a weak effect in 
determining the attractiveness of the exhibition. 
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exhibits for subject's elicitation interviews was 'bias free' and 
was determined as follows. The forty five exhibits were arranged 
in. random order. The first three were seen by the first subject, 
the second three by the second subject, and so on up to the 
fifteenth subject. A random sample of fifteen exhibits from the 
forty five was arranged in the same way for the last five subjects. 
The following elicitation was asked at each exhibit: 
lip lease tell me anything that strikes you particularly 
about the exhibit." 
Verbatim answers were recorded and each subject was then prompted: 
"Please ten me anything else that strikes you 
particularly about the exhibits." 
Again verbatim answers were recorded and the prompt question 
repeated until the subject had exhausted his or her repertoire 
of comments about the exhibit. A laddering technique (Fransella 
and Banister, 1977) was used to elicit characteristics of a 
higher level of abstraction whenever subject's comments referred 
to the physical characteristics of an exhibit. For example, if 
a subject commented than an exhibit was red, the following 
question was asked: 
"Yes, but what does the fact that the exhibit is 
red mean to yoU?1I 
When interviewing was completed, each individual verbatim answer 
and the exhibit to which it applied was written on a single card. 
The cards were then sorted into a number of piles, each pile 
containing cards covering conceptual categories judged to be 
similar by the experimenter. Next, a sub-list of items representative 
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of all the items in each of the categories was compiled. This 
list was then discussed with a further sample of twenty subjects 
to eliminate any semantic ambiguities. 
Finally, the sub-list was reduced to a final list of approximately 
fifty items. This was achieved by giving the sub-list to three 
people who had worked on the design of the Hall of Human Biology 
with instructions to each of them to reduce the sub-list to a list 
of approximately fifty items by working independently. After they 
had each constructed their own lists they assembled together with 
instructions to reach a consensus about the final list of fifty or 
so items. 
Results 
Overall, approximately five hundred verbatim answers were recorded, 
written on cards and subsequently sorted into the following 
descriptive categories: Attractiveness/Noticeability, Overall 
Evaluation, Clarity and Ease of Comprehension, Evaluation of the 
Subject Matter, Required Visitor Response, Emotional Reactions, 
Visual Effect, Appeal to Different Age Groups. From these 
categories a list of approximately seventy items was compiled 
and this was further refined to produce the final list of forty 
eight items. The items are shown in Table 19. 
Discussion 
As already stated, the primary purpose of this study was to 
generate an exhaustive and salient list of characteristics to 
serve as an input to the final study reported next in this chapter. 
As such, it was essentially qualitative in nature; and it would ŞŤŸĚ
rash to draw any general conclusions about the differences between 
exhibits based on these findings alone. Nevertheless some 
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Table 19 
List of Characteristics describing Exhibits in the Hall of Human Biology 
Attractiveness/Noticeability 
You can't help noticing it. 
It's badly placed - you wouldn't notice it easily. 
Your attention is distracted from it by other TŸVŮŨŠXVĦĚ
Overall Evaluation 
If you arrive when one or two others are looking at it (or listening to it) you can't see it or hear it 
properly. 
It's a memorable exhibit. 
It makes you want to find out what it's all about. 
It makes the subject come to life. 
It makes learning easy. 
It's part of a well laid-out section. 
It arouses interest in the subject. 
It's repetitive. 
It's too long-winded. 
It doesn't credit you with much intelligence. 
It could make you look stupid in front of others. 
It doesn't give enough information. 
It presents information I'm already familiar with. 
It assumes you know something about the subject already. 
It teaches without being too serious. 
It has taught me something new. 
Clarity and Ease of Comprehension 
Having seen it (or listened to it), it makes you think 'so what?' 
The information is clearly presented. 
It's confusing. 
It deals with the subject better than textbooks do. 
It gets the message across quickly. 
It's difficult to know what point/s the exhibit is getting at. 
It makes a difficult subject easier. 
You can understand the pOint!s it is making very quickly. 
It sets the message across clearly. 
Evaluation of Subject Mat:er 
It's a difficult subject to understand. 
It deals with a complicated subject. 
It deals with a subject of particular interest to me. 
It uses familiar things or experiences to make the point. 
Required Visitor Response 
It takes a long time to see it (or listen to it) completely. 
It allows you to test yourself to see if you are right. 
You have to spend your time reading a lot of instructions telling you what to do before knowing what 
the exhibit it supposed to be about. 
It's not clear what you're supposed to do or how you should begin. 
You can take it at your own pace. 
Emotional Reactions 
It's entertaining. 
It's artistic. 
It involves you. 
It's good fun. 
I find it difficult to relate it to things or events in my life. 
Visual Effect 
It looks like something out of a fair-ground or fun-fair. 
lt looks like something out of science fiction. 
Appeal to Different Age Groups 
There's something in it for all ages. 
It's more suitable for adults. 
It's more suitable for young children (under 12). 
It's more suitable for older children (over 12). 
ŸÍÏÍĤ
tentative conclusions have been drawn concerning the types of 
comments visitors made about the exhibits. 
Firstly, there were very few comments made about situational 
factors. Comments were made about the positioning of exhibits 
(immediately noticeable or badly positioned so that they would not 
be noticed); about whether attention was distracted from an exhibit 
by other exhibits in the vicinity and whether or not an exhibit 
was easy to view when other people were already at it. Of course, 
this may have been an artefact of the elicitation procedure. 
Subjects were asked specifically about the exhibits themselves 
and not directly about. exhibits in comparison with others or within 
the overall context of their visit to the exhibition. 
A number of comments were elicited concerning the 'motivational 
power' of exhibits, that is, the power of the exhibits themselves 
to stimulate an interest in the topics being displayed. On the 
other hand, it seemed that certain exhibits had the opposite effect 
- for a variety of reasons they inhibited the visitors' interest 
in the topics displayed. 
A great many descriptions were forthcoming about the quality and 
quantity of the information presented by exhibits. Many of these 
concerned the clarity of the exhibits' exposition and the amount 
of time it took to assimilate the information presented. 
The relevance of prior interest was echoed in comments concerning 
subjects' personal interest in the topics displayed by exhibits; 
and other comments on the nature of the topics presented centred 
on the complexity of the information, per se, as opposed to the 
complexity of its presentation. 
The interactive exhibits used for the elicitations generated a 
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number of comments specifical.ly concerning the Inature l of the 
interaction expected of the visitor rather than about the quality 
of the information or experience that was achieved as a result 
of the interaction. 
Finally, there seemed to be a genera? concern among subjects that 
the exhibits should be able to make contact with a wide variety of 
visitors of all ages. These views were expressed by subjects 
without children as well as those with them. 
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Study II 
The purpose of this study was threefold: 
(1) using the list of items generated in Study I, to measure the 
perceived appropriateness of the items to the forty five 
exhibits and a putative ideal exhibit; 
(2) to discover the similarities between exhibits and their 
distances from the ideal in terms of the relative attributes 
of the items; and 
(3) to investigate the relationship between the exhibits' proximity 
to the ideal and their attracting and holding powers. 
The list of items generated in Study I is long and contains some 
redundancy by virtue of the fact that the descriptive categories 
(Table 19) contain different statements whose meanings appear to 
be somewhat similar. The experimental procedure in the present 
study would demand a shorter commitment of visitors' time if the 
list of items in Table 19 could be reduced without any loss of 
substantive information. Therefore, a fourth ancillary purpose 
was added to the study. This was to attempt an empirically 
systematic reduction of the list of items without fundamentally 
altering the relationships in the data obtained when the complete 
list is used. 
Before describing the study in detail, a number of points need to 
be made. TYpically, psychological studies which attempt to 
represent the similarities between a set of stimuli have involved 
techniques of multi-dimensional scaling (for a review of M.D.S. 
techniques see O'Hare, 1980) or cluster analysis (see Everitt, 
1974) or a combination of both (for example, O'Hare, 1979). In 
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using MDS and clustering in ŸVXȘUŬŨŬŦÙȘŠŨĚ studies several 
different methods have been used to collect data but essentially 
they have all involved subjects making a judgement of 
similarity or dissimilarity between stimuli; and similarity and 
dissimilarity are assumed to be perfectly symmetrical. Tversky 
(1977) and Tversky and Gati (1978) have shown empirically that 
different results can be obtained when subjects are asked to focus 
on certain features of the stimulus objects rather than others. 
Furthermore, interpreting the results produced by MDS and clustering 
techniques is often speculative since both techniques represent 
relationships between stimuli in terms of overall similarity and 
not in terms of particular characteristics they are perceived to 
have in common. 
In the present study, we were concerned to discover which exhibits 
resembled each other in terms of the relative attributions of the 
items (Table 19) to the exhibits by visitors to the exhibitions. 
Empirically, this involves asking subjects to attend to particular 
features of the exhibits (i.e. the items in Table 19) and make 
judgements about their presence or absence and not make judgements 
about overall similarity. This is much more in line with Tversky 
and Gati's contrast model concerning the way people perceive 
similarities and differences. 
Before the study commenced, a small number of additional items 
relating to the physical characteristics of exhibits were added 
to the list given in Table 19 at the specific request of Museum 
staff who had worked on the development of the Hall of Human 
Biology_ These were characteristics which staff felt had a 
particular bearing on the manner in which visitors behaved towards 
exhibits. They were: 
It doesn't move, It's brightly lit and It's solidly built. 
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As will shortly be described, subjects were aked to state which 
of the items applied to the exhibits, scoring '1' if an item was 
thought to apply and '0' if thought not to apply. The use of such 
a heterogeneous list of items presents special difficulties from 
the point of view of reliability. Analysis of variance models of 
reliability (Maxwell and Pilliner, 1968) are not appropriate in 
this instance since they are concerned with items, all of which 
are supposed to measure the same quality. Theoretically, if we let 
the ith subject have the probabilityTl. of assigning an item to 
L.-
an exhibit, the data then consists of n observations, Xl ••••• xn 
(all taking values '1' or '0') and there are n parameters,:;rrr ... l\n. 
The reliability in the analysis of variance sense is the variance 
of the Jrs and there is no means of getting an estimate of this 
without considerable retesting. A test, re-test approach is not 
appropriate since it would not yield a good enough estimate ofTC .. 
L.-
The major problem lies in the fact that the list, as it stands, 
contains no known element of duplication 1 As a rough and ready 
check on reliability, therefore, one item which duplicated an item 
in Table 19, namely, "It's good fun" was also added to the list. 
A final item - "It's above the average standard of exhibit in this 
exhibition" - was also included in the list and its significance 
to the issue of reliability will become clearer when the results 
are discussed. A randomised list of items used in the study is given 
in Table 20; the numerical codes of the attributes in the table 
correspond to those used in reporting the results. 
1. It will be remembered that an ancillary purpose of the research 
was to reduce the list of items without altering the fundamental 
relationships within the data. As will be seen later in the 
chapter, this involved dropping items among groups of highly 
concentrated items. Thus, the items that were dropped were 
regarded as replicators of the items retained and the results 
obtained by dropping them gave an indication of the reliability 
of the instrument. 
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Method 
Design 
Asking subjects whether each of fifty three items applies to each of the 
forty five exhibits (plus their ideal exhibit) is far too many 
questions (=2,438) to ask a single subject in a single session. 
for this reason it was decided to use a balanced incomplete block 
deSign. 
Annual visitor surveys at the Museum (Alt, 1980) have shown that 
visitors will happily participate in an interview lasting about 
fifteen minutes without much danger of drop-out. Pilot interviews 
showed that it took visitors less than fifteen minutes to judge 
exhibits across approximately fifty items. Therefore, it was 
decided to use blocks of two 'treatments' (i.e. judgements of 
exhibits across the fifty or so items) plus one other which was 
always a subject's rating of his or her ideal exhibit. 
for design purposes the blocks can be thought of as containing two 
treatments since all subjects were asked to rate their ideal after 
they had rated two 'real' exhibits. A balanced block design for 
forty five treatments arranged in blocks of two treatments requires 
45 x 44/2 paired comparisons for every pair of treatments to occur 
once within some block. Therefore, a balanced design requires 990 
subjects and every treatment occurs 44 times. In this study two 
complete replications were sought to allow each of the 990 pairs 
of treatments to occur twice. 
Subjects 
1980 subjects, above the age of sixteen years were selected 
systematically as they were leaving the Hall of Human Biology 
using a method similar to that used in all the other studies 
reported in this thesis (see Appendix I). 
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Table 20 
Randomised list of items used in Study II 
1. You can't help noticing it . 
. 2. It takes a long time to see it (or listen to it) completely. 
3. It looks like something out of a fair-ground or fun-fair. 
4. Having seen it (or listened to it), it makes you think 'so what?' 
5. It allows you to test yourself to see if XŬŸĚare right. 
6. It's more suitable for adults. 
7. It's a difficult subject to understand. 
8. It doesn't credit you with much intelligence. 
9. You have to spend your time reading a lot of instructions telling you what to do before knowing what the 
exhibit is supposed to be about. 
10. It could make you look stupid in front of others. 
11. It looks like something out of science fiction. 
12. The information is clearly presented. 
13. It doesn't move. 
14. It assumes you know something about the subject already. 
15. It deals with a subject of particular interest to me. 
16. It's entertaining. 
17. It doesn't give enough information. 
18. It's artistic. 
19. It uses familiar things or experiences to make the point. 
20. It presents information I'm already familiar with. 
21. It's confusing. 
22. There's something in it for all ages. 
23. It's a memorable exhibit. 
24. It involves you. 
25. It deals with a complicated subject. 
26. It's good fun. 
27. It's brightly lit. 
28. It's more suitable for young children (under 12). 
29. It makes you want to find out what it's all about. 
30. It's not clear what you're supposed to do or how you should begin. 
31. It deals with the subject better than textbooks do. 
32. It has taught me something new. 
33. It's more suitable for older children (12+). 
34. It makes the subject come to life. 
35. It makes learning easy. 
36. It's badly placed - you wouldn't notice it easily. 
37. It gets the message across quickly. 
38. If you arrive when one or two others are looking at it (or listending to it) you can't see (or hear) 
it proper 1 y. 
39. It's difficult to know what point/s the exhibit is getting at. 
40. I find it difficult to relate it to things Gr events in my life. 
41. It's solidly built. 
42. It teaches without being too serious. 
43. Your attention is distracted from it by other displays. 
44. It's part of a well laid-out section. 
45. It makes a difficult subject easier. 
46. You can take it in at your own pace. 
47. It's too long-winded. 
48. It arouses interest in the subject. 
49. You can understand the point/s it is making very quickly. 
50. It gets the message across clearly. 
51. It's repetitive. 
52. It's good fun. 
53. It's above the average standard of exhibit in this exhibition. 
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Procedure 
All subjects were asked to judge two of the forty five exhibits 
across the items in Table 20 followed by their ideal. The 1980 
blocks or pairs of treatments were allocated at random to the 
1980 subjects and on half the occasions one member of the pair of 
990 treatments occured first and on the other 990 occasions it 
occurred second. 
Subjects were taken to the first exhibit of their pair and invited 
to look at it for a minute. They were then handed a set of cards 
on which were printed the items in Table 20 and each card was 
preceded by the following question: 
"In your opinion which, if any, of these descriptions 
apply to this display?" 
The experimenter simply ticked the items mentioned by each subject 
on a code sheet fixed in a clipboard he was carrying. Two prompt 
questions were used. These were: "Any others?" and "Is that it, 
then?1I There were ten cards in all identified by the letters A - J. 
Card A contained items - 6, card B items 7 - 11, card C items 
12 - 17, card 0 items 18 - 22, card E items 23 - 27, card F items 
28 - 32, card G items 33 - 37, card H items 38 - 42, card I items 
43 - 47 and card J items 48 - 53. After the subjects had completed 
the task, the experimenter took them to the second exhibit in their 
predetermined pair and the procedure was repeated. Subjects were 
then taken out of the exhibition whereupon they were asked the 
fol10winq question: 
IINow lid like you to imagine what you think is an ideal 
display for the Human Bioloqy exhibition and tell me which, 
if any, of the descriptions on this card would apply to 
the ideal exhibit?" 
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Subjects were handed a card at a time and the question together 
with the two prompts occurred with each card. Before each 
exhibit ŸŠVĚ rated, the cards were shuffled before they were 
presented to subjects. 
All data were entered directly from the code sheets to an Apple 
micro-computer. Data entry was verified by a 'double entry' 
procedure and any inconsistencies were referred to the original 
code sheets for clarification and, if necessary, correction. 
Results 
The first part of the analysis consisted of computing a 
'percentage matrix' showing the percentage of subjects endorsing 
each item for each exhibit and this was carried out on the apple 
computer. Part of the complete data matrix is given in Table 21. 
The exhibit profiles shown in Table 21 are of five exhibits which 
were close to the ideal in terms of the relative attributions of 
the items (exhibits 3, 26, 38, 6 and 29) and five exhibits with 
dissimilar profiles to the ideal exhibit (exhibits 27, 22, 31, 4 
and 13). (The complete data matrix is given in Appendix IV). 
The percentage matrix then formed the input to a Biplot analysis 
which is a sort of principal components analysis of rows and 
columns of the matrix simultaneously (Gabriel, 1971). The biplot 
thus gives a simultaneous 'map' or ordination of exhibits and 
items allowing one to see at a glance which exhibits resemble 
each other (in the sense of which items apply to them) and which 
exhibits are dissimilar. It also shows which items apply strongly 
to which exhibits. Everitt (1978) has given an example of a biplot 
applied to psychiatrists'ratings of patients. In Everitt1s example, 
the analysis showed which patients were similar to one another in 
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terms of the ratings; and which psychiatric symptoms characterised 
the various patients. In the present study, the components 
representing overall level of response for exhibit and item have 
been removed since the concern was to discover which items 
discriminated between exhibits; and, in particular, which items 
characterised the 'ideal ' exhibit. Thus the biplot shows not, say, 
that item j applies particularly strongly to exhibit i , but that 
relative to the genera? level of all items on exhibit i , item j 
is particularly high. In the present case, the analysis is 
identical to a principal co-ordinates analysis of exhibits (see 
Everitt, 1978) with the first axis removed. 
The output from the biplot analysis is shown in Figure 16. The 
quadrant location is of no significance and the circled numerals 
which represent exhibits can be read more or less as one would read 
a map; the absolute distance between them represents the 
similarity between exhibits in terms of their profiles ŠȘŲŬVŸĚ the 
fifty three items. Examination of Figure 16 shows that exhibits 
close to the ideal exhibit (numeral 46, marked with an asterisk for 
ease of reference) are exhibits 3, 26, 38, 6 and 9; and exhibits 
most distant from the ideal are 29, 27, 22, 31, 4 and 13. 
The Imapl in Figure 16 also allows one to estimate how strongly an 
item (items are represented by non-circled numerals) applies to an 
exhibit. This is achieved by constructing straight lines (= vectors) 
from the origin to the exhibit and items in question. Then, the 
cosine of the angle formed multiplied by the product of the two 
vector lengths gives the 'relevance index' of the item to the exhibit. 
Generally, the smaller the angle between the exhibit and item 
vectors and the longer the vectors, the more strongly the item 
applies to the exhibit. By the same token, item vectors orthogonal 
to exhibit vectors imply that those items are unrelated to the 
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Table 21 
The percentage endorsement of items for ideal exhibit and five exhibits 'close' to the ideal and five 
distant to the ideal 
I 
ITEMS r X H 1 R T T S 
Idea 3 26 38 6 29 27 22 31 4 13 
1 62 97 72 90 73 60 0 26 23 17 17 
2 9 20 1 2 3 0 10 7 30 28 7 
3 15 26 32 8 67 48 0 10 34 31 7 
4 0 1 10 2 3 12 27 23 8 9 40 
5 71 0 20 3 34 42 1 13 28 32 18 
6 8 6 0 3 0 2 16 31 47 46 2 
7 13 2 1 2 1 0 8 56 67 59 11 
8 0 6 10 5 14 9 10 1 0 3 33 
9 3 0 0 0 2 1 33 16 45 37 15 
10 0 2 2 0 0 8 1 2 3 9 11 
11 21 3 1 56 2 0 0 26 1 1 16 
12 94 51 67 72 88 76 63 31 48 55 28 
13 1 2 7 43 3 0 42 30 5 7 52 
14 31 31 36 22 10 20 20 62 49 46 16 
15 35 7 9 26 8 7 2 12 7 14 4 
16 59 87 43 33 65 56 2 3 14 6 10 
17 0 9 31 11 12 21 34 58 23 30 61 
18 40 15 1 51 17 3 3 23 8 5 16 
19 66 78 39 15 79 44 2 5 27 9 33 
20 2 33 45 48 44 33 31 12 21 28 26 
21 0 0 0 0 1 0 6 45 36 34 21 
22 84 77 68 86 53 76 3 10 16 8 27 
23 43 71 11 90 14 16 3 8 8 6 4 
24 79 31 68 50 58 88 7 21 44 30 22 
25 49 8 16 27 21 9 26 51 72 67 12 
26 52 56 38 23 72 65 1 6 16 6 7 
27 51 37 6 41 63 31 2 36 24 17 9 
28 1 1 16 6 30 20 0 2 0 0 12 
29 87 62 36 35 29 30 12 30 53 57 19 
30 0 1 1 2 5 1 14 53 36 32 57 
31 55 36 63 77 49 51 3 19 35 28 7 
32 60 3 11 19 1 2 3 15 17 11 6 
33 2 9 14 6 13 7 29 29 33 26 7 
34 86 88 60 85 74 71 1 17 20 20 10 
35 50 28 47 56 58 45 2 12 28 26 7 
36 0 0 1 1 1 3 79 16 17 9 72 
37 40 49 38 35 60 63 8 9 15 13 10 
38 0 20 5 2 12 17 44 10 40 36 17 
39 0 0 7 1 0 2 35 36 15 8 51 
40 0 0 9 3 0 2 10 26 19 11 9 
41 36 15 73 50 24 70 14 16 41 41 7 
42 61 41 39 25 85 49 2 20 28 18 65 
43 0 5 9 1 3 4 67 44 26 18 65 
44 71 62 69 73 63 67 37 56 43 46 30 
45 65 13 23 27 21 19 2 20 37 39 3 
46 75 6 68 57 50 56 41 34 50 49 30 
47 0 1 0 0 1 0 21 0 15 5 2 
48 78 60 38 63 42 45 8 26 36 38 i8 
49 43 50 47 39 65 60 13 14 6 13 12 
50 95 73 59 66 66 58 16 17 36 38 10 
51 1 12 0 11 3 2 1 1 1 1 1 
52 45 29 22 16 58 42 1 8 8 6 4 
53 99 93 70 92 90 70 2 22 48 55 15 
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exhibits. Further as the angJe approaches 180°, the relationship 
between the item vectors and the exhibit vectors becomes strongly 
negative. In the present case, this can be taken to imply that 
the opposite of the items 180 0 from the exhibit apply to the exhibit. 
The items that described the ideal most strongly were 34, 37, 39, 
22 and 1; and the items that are most strongly negative are 36, 
17, 30, 43 and 7. For ease of reference these results together 
with items orthogonal to the ideal are summarised in Table 22. 
Table 22 
Relationship of items of Ideal Exhibit 
Strongly Apply 
It makes the subject 
come to life 
It gets the message 
across quickly 
You can understand the 
point/s it is making 
very quickly. 
There's something in 
it for a 11 ages. 
You can't help 
noticing it. 
Orthogonal 
It allows you to test 
yourself to see if 
you are right. 
It involves you. 
It dea 1 s with a 
subject better than 
textbooks do. 
The information is 
clearly presented. 
It makes a difficult 
subject easier. 
Strongly Negative 
It's badly placed -
you wouldn't notice 
it easily. 
It doesn't give 
enough information. 
It's not clear what 
you're supposed to 
to do or how you 
should begin. 
Your attention is 
distracted from it 
by other displays. 
It's a difficult 
subject to under-I stand. 
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Interpretation of the items in the strongly negative and strongly 
apply columns in Table 22 is straightforward but at first glance 
the orthogonal items seem to fly in the face of intuition and most 
certainly contradict the conventional wisdom currently extant 
among museum educators who have consistently asserted that 
participatory or interactive exhibits are exhibits to be aimed for 
in 'ideal' educational exhibits (for example, De Waard, 1974; Eason 
and Linn, 1975; Miles and Alt, 1979; Screven, 1968, 1970, 1974; 
Screven and Lakota, 1970 and Shettel, 1973.) The present research 
clearly suggests that there are a number of other requirements 
associated with the ideal exhibit of far greater importance than 
interaction or participation. Indeed, it may be that some of the 
characteristics of ideal exhibits as measured here are incompatible 
with the design of successful interactive exhibits. Certainly 
exhibits most distant from the ideal include among their number 
the most interactive exhibits to be found in the Hall of Human 
Biology. 
Item 46 - You can take it at your own pace - does, however, seem 
anomalously placed so distant from the ideal but this can be 
explained by the structure in the data set. Exhibits at which items 
36, 17, 30, 21, 9 and 43 were thought to apply strongly were also 
exhibits that visitors could take at their own pace. Therefore, 
by association, the 'best fit' for item 46 was to place it in its 
present position; in fact 75% of subjects thought that item 46 
also applied to the ideal. 
The duplicated items - 26 and 52 - appeared in almost the same 
direction but laterally displaced slightly indicating some 
measurement error. (If there was no error, 52 and 26 would be 
coincidental.) Item 53 appears in the same general direction as 
the ideal exhibit, lending empirical support to the concept of an 
\ 
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ideal exhibit for a population of visitors. The length of the 
exhibit vector, 46, also supports this view since if individuals 
were widely divergent in their perceptions of an ideal exhibit, 
it would not be strongly related to any item and so would appear 
near the centre of the plot. The length of vector 53 suggests 
that the item did not discriminate particularly well between exhibits 
and indicates the possibility of a response bias whereby subjects 
were somewhat reluctant to be critical of the exhibits they were 
asked to judge. As pointed out in Chapter 6, this sort of response 
bias has been found in almost all studies undertaken at the Natural 
History Museum when subjects have been asked to make evaluative 
judgements about exhibits (Alt, In Press); and inspection of the 
original data matrix shows that approximately three quarters of the 
exhibits were judged to have been above average. 
Next, the distance d of each exhibit from the ideal was calculated, 
x 
measuring the straight line between them on the two-dimensional 
representation in Figure 16; and the correlation coefficients 
between d and attracting power and d and holding power were 
x x 
computed. Pearson's r equalled -0.63 for attracting power, highly 
significant at p = 0.01, but not significant for holding power 
(r = -0.09). The relatively high value of r for attracting power 
is extremely interesting psychologically. It suggests that visitors 
carried out a preliminary appraisal of exhibits to decide whether 
of not to stop. This appraisal was done very rapidly and very 
critically in that visitors apparently were able to make an 
immediate assessment of the accessability of the information in 
the displays. 
Finally, an attempt was made to reduce the list empirically. Two 
criteria were set against which the success of any reduction was 
to be judged. Firstly, exhibits should maintain their positions 
relative to the ideal when factorised using the reduced list; 
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and secondly, the high correlation obtained between attracting 
power and distance from the ideal when computed on the full list 
should be upheld when computed using a reduced list. A twofold 
procedure was adopted for dropping items from the list. 
Initially, items with short vectors in Figure 16, that is, the 
central items on the plot, were omitted on the grounds that they 
did not discriminate between exhibits. Then, items in highly 
correlated groups of items were dropped. Judgement was exercised 
as to which of the items in the groups were to be retained on the 
basis of the degree of semantic redundancy contained within the 
group. The list was reduced to twenty three items beyong which 
any further reduction would have resulted in the loss of whole 
categories of descriptions. The distances of each exhibit from 
the ideal were computed across the reduced list of items and 
correlated with their distances computed on the full list using 
Kendall's ŸĦĚ Kendall's ŸĶĚ0.85, highly significant at p= 0.01. 
The configuration of exhibits obtained by the biplot using the full 
and reduced list of items are shown in Figures 17 and 18, 
respectively. Overall, it can be seen that the broad patterns were 
maintained using the reduced list. Furthermore p = -0.70 (p< 0.01) 
when computed for attracting power and distance from the ideal 
using the shortened list. The reduced list is shown in Table 23. 
Two observations may be made concerning the results of the 
procedure adopted for reducing the original list of attributes. 
Firstly, the removal of attributes among highly correlated groups 
of attributes without altering the overall pattern of the results 
suggests that it is reasonable to assume that certain attributes 
acted as replicates of other attributes; and as such the original 
measuring instrument had a high degree of reliability (see Footnote 
on page 145). Secondly, since the reduced list of items yielded 
almost the same results without losing substantive information 
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Table 23. 
Reduced list of items from the original list of 53 items used for 
measuring the perceived characteristics of exhibits in the Hall of 
Human ŁÙŬŨŬŦXŸĚ
It takes a long time to see it (or listen to it) completely. 
It's a difficult subject to understand. 
It doesn't move. 
It doesn't give enough information. 
It's artistic. 
It uses familiar things or experiences to make the point. 
It's confusing. 
There's something in it for all ages. 
It's a memorable exhibit. 
It involves you. 
It's good fun. 
It's brightly lit. 
It deals with the subject better than textbooks do. 
It makes the subject come to life. 
It's badly placed - you wouldn't notice it easily. 
If you arrive when one or two others are looking at it (or 
listening to it, you can't see or hear it properly. 
It teaches without being too serious. 
Your attention is distracted from it by other displays. 
It makes a difficult subject easier. 
You can take it at your own pace. 
You can understand the point/s it is making very quickly. 
It's above the average standard of exhibit in this exhibition. 
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concerning the ȘUŠŲŠȘWŤŲÙVWÙŸVĚof exhibits, in any future study, 
it should be possible to use the reduced list, thereby reducing 
the amount of time required from subjects participating in the 
study. This is an important practical consideration since, after 
all, taking visitors away from exhibits which presumably they came 
to see to take part in surveys in an erosion of their limited time 
in the Museum. 
Discussion 
The results have provided evidence consistent with an approach in 
which real exhibits are conceptualised in terms of their distance 
from an ideal exhibit. An attractive exhibit is one that 
communicates a short clear message, which is displayed in a vivid 
manner and appeals to all age groups. More specifically, since a 
highly significant correlation was obtained between the attracting 
power of an exhibit and its distance from the ideal, the data 
have provided an "explanatory theory" of what makes an exhibit 
attractive. 
These findings also call into question the validity of holding power 
as an index of exhibit ŸȚȚŤȘWÙẂŤŪŤVVĦĚ Characteristics particularly 
associated with the ideal exhibit were tbose concerned with the 
rapid and clear transmission of a short message. Therefore, 
instead of attempting to capture visitors' attention in exhibits 
which convey a large amount of information (that is, attempting to 
generate high ho1ding powers), designers should concentrate on 
attracting visitors with exhibits that deliver a short message. 
Furthermore, the absence of any correlation between distance from 
the ideal and holding power suggests that holding power is a 
construct which is unrelated to the manner in which exhibits are 
perceived and evaluated by visitors. It is, therefore, an index 
\ 
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which takes no account of tha psychology of the Museum visitor. 
Current theories about effective museum exhibits draw heavily on 
educational theory developed in mainstream education in which an 
influential dictum holds that the learner should be actively 
involved in the act of discovery, (for example Bruner, 1960; Dewey 
1938 and Gagne and Briggs, 1974). While this may well be 
appropriate to the classroom it is not certain from these results 
that it applies to museums. It might, therefore, be a misguided 
leap of the imagination to equate the casual museum visitor with 
the classroom learner, and to think of the museum as a sort of 
informed school. It may well be wrong to think of the museum exhibit 
as an educational medium in the same sense as educational 
television, textbooks and programmed instructional material. Indeed, 
at first sight, the results from the present study appear to 
preclude the possibility of effective interactive learning through 
participatory exhibits, certainly by those that demand an unaccepta,bly 
long call on the visitor's attention. However, since this 
conclusion seems to contradict the accepted notions of 'ideal' 
exhibits and are in some ways counter-intuitive, it would be rash 
not to consider them carefully. 
Specifically, there needs to be a clear recognition that if an 
exhibit possesses attributes felt by visitors to apply strongly to 
the ideal exhibit, this does not imply it should not possess 
attributes found to be orthogonal or unrelated to the ideal. For 
example, it might be the case that if an exhibit could "get a 
message across quickly" and ".it involved you", then the conjunction 
of these two attributes would result in a more desirable exhibit 
than one that simply gets across a quick message without involvement. 
It so happens that the overwhelming majority of exhibits in the 
Hall of Human Biology demanding involvement from the visitor are 
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also those that require him to invest a large proportion of his 
time in order to access the information in the exhibits. Because 
these participatory exhibits do not share many of the characteristics 
associated with the ideal exhibit, relative to the other items, 
'involvement ' does not emerge as a characteristic that applies 
strongly to the ideal. Nevertheless, inspection of the original 
data matrix (Table 21) reveals that 79% of subjects thought the 
item lilt involves you" applied to the ideal exhibit. Thus, 
involvement is not an undesirable or even irrelevant characteristic. 
However what the results have established is a hierarchy of 
desirable characteristics for museum exhibits; and it is manifest 
that unless an exhibit promises to deliver a short, clear message 
it is unlikely to attract the attention of visitors. This is a 
salutory reminder to museum planners who implicitly appear to 
assume that visitors have an infinite amount of time at their 
disposa 1. 
The methodology of the present study also provides a new approach 
to classifying museum exhibits in terms of their effectiveness by 
placing exhibits according to their proximity to an ideal 
exhibit. Previous attempts to c1assify museum exhibits and relate 
the classification systems to behavioural indices of exhibit 
effectiveness have failed because classification systems have been 
conceptualised in terms of the designers' purpose in designing 
exhibits (Shettel, 1968) or in terms of the different media used 
to represent information (Bretz, 1971), thereby failing to recognise 
the psychology of the museum visitor as an active agent who 
imposes his own cognitive constructions on the exhibits he perceives. 
Before turning to the final chapter in which an attempt will be 
made to connect the major arguments developed in the thesis and relate 
the ideas to more general issues, a few concluding comments wi11 
be made on the rationale under1ying the experimental procedures 
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adopted, particularly as it related to the second study. 
In reading the present chapter, there would be some justification 
if the reader came to the conclusion that there was an implied 
assumption ẀŪTŤŲŨXÙŸŦĚthe studies to the effect that anyone visitor 
could be regarded as the same as any other, regardless of age, 
educational background or any number of other possible subject 
classifying variables. It is acknowledged as self-evident that 
within such a heterogeneous population as casual visitors to an 
institution like the Natural History Museum, there will be a great 
many individual differences in interests, beliefs, expectations 
and so on. Furthermore, it would be absurd to deny that these 
differences have an influence on how the individual acts in the 
Museum. A more complete psychological description of the inter-
action between visitors and exhibits than the one given here requires 
detailed investigations of individual visitors to the Hall of Human 
Biology. A possible approach to this issue will be discussed in 
the next chapter. 
Nevertheless, the theory of exhibit effectiveness outlined in Chapter 
3 did take the individual visitor as its starting point and, in 
particular, his perceptions of the exhibits he encounters during 
his visit to the Museum. For mainly practical reasons, (after all, 
an evaluator is paid to provide practical suggestions) the 
emphasis was changed to consider a population of visitors. This 
. was in the belief that if the theory was to be of any value to 
planners and designers of exhibits, it must at least be capable 
of accounting for a significant proportion of the variation within 
a population of visitors in order to bring the varied behaviour of 
individual visitors into a tractable focus, thereby providing a 
basis for practical action. 
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The theory was primarily concerned with explaining why certain 
exhibits succeeded in attracting visitors whereas others did not. 
Therefore, it was a fundamental prerequisite that a population of 
exhibits was studied to provide a basis for understanding the 
differential attractiveness within the population of exhibits. 
Accordingly, forty five exhibits representative of the distribution 
of attracting powers of all exhibits in the Hall of Human Biology 
were chosen for study. In the second study it was necessary to 
recruit approximately two thousand subjects to yield a total of 
eighty eight replications of the evaluations of each of the forty 
five exhibits. [0 have investigated the perceptions of the 
exhibits by different sub-samples of visitors (defined by various 
subject classifying variables) would have required far more than 
two thousand subjects to have yielded results at a reasonable level 
of precision. It was simply not practicable to have pursued this 
course at the time the studies were conducted. 
In conclusion, the findings of the studies reported in this chapter 
are probably best regarded as a spring-board for more detailed 
investigations of individual visitors within the framework of the 
theory of exhibit effectiveness outlined in Chapter 3 of the thesis. 
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CHARTER 8. 
OVERVIEW 
Summary and Conclusions 
In chapter 1, this thesis began with a description of the Hall of 
Human Biology which was the first of several exhibitions to be 
opened as a consequence of a new exhibition scheme started at the 
British Museum (Natural History) in the early 1970 1 s. As pointed 
out by Miles and Alt (1979) the exhibition scheme is new in three 
distinct ways: 
"l. in the scope of its content - it is thematic and highly 
innovative in concept; 
2. in the way this content is to be presented to the public -
the exhibits aim at being self-explanatory and at involving 
visitors actively in a number of ways; 
3. in the way that the task of setting up the exhibits is 
being approached. 1i 
Of particular interest was the second of these three aspects since 
an attempt has been made to bring together and apply knowledge 
from a number of different areas, not least among them being the 
systematic evaluation of the effectiveness of the exhibits once 
developed and opened to the public. This outlook has been 
descrjbed by Miles and Tout (1979) as the scientific approach to 
the advancement of knowledge about effective exhibits; and they 
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characterised it formally in WŸŲÜVĚof the criticism-based schema 
presented by Popper (1972) as a three stage iterative process of 
trial and error: 
where P = problem, TT = tentative theory, EE = error elimination. 
Here, exhibits are regarded as trial solutions (tentative theories) 
to suitably defined problems and the four entities linked in these 
three ways were identified in the context of exhibition design. 
The idea of evaluating museum exhibits to eliminate errors, thereby 
providing a knowledge-based approach to exhibition design is not 
new. There is now a considerable body of literature on the 
evaluation of museum exhibits generated mainly in America as a result 
if studies in museums and art galleries. These studies were 
reviewed in Chapter 2 of the thesis. Criticism was raised on three 
broad fronts: 
1. methodological; 
2. philosophical; 
3. the utility value, or usefulness, of the 
research to designers of exhibitions. 
In Chapter 2 it was shown that the enormous amount of research 
a1ready undertaken has yielded little by way of useful practical 
guidelines to exhibit designers to help them in the design of 
exhibits. Although most of the studies reviewed in Chapter 2 
suffered from considerable methodological limitations, particularly 
from the view of the validity and reliability of the measures of 
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effectiveness taken, it was suggested that these limitations were 
not the major reasons why the studies had failed to furnish 
designers with useful information. Fundamental criticism was 
aimed at the philosophical level. Sepcifically, it was pointed 
out that all so-called theories of exhibit effectiveness (implied 
or expressed) and the studies that had emanated from them are 
underpinned by a model of the museum visitor as an essentially 
passive creature. Accordingly, the behaviour of the museum visitor 
can be manipulated by exhibits without regard to his own interests 
and preferences. Thus, it has been assumed that visitors ought to 
behave predictably in given conditions and they can and should be 
manipulated by engineering appropriate conditions (i.e. effective 
exhibits). Learning at exhibits, the routes taken through an 
exhibition, exhibit interest, etc. have been conceived as dependent 
variables, that is as functions of exhibit design quite independent 
of the psychology of the museum visitor. 
Over the years two indices have become established against which the 
effectiveness of exhibits are judged. These are: 
Attracting Power - defined at the probability of stopping 
at an exhibit, that is, the ratio of 
'stoppers' to non-stoppers, and 
Holding Power - defined as the average (mean) time spent 
at an exhibit by those visitors who stop. 
An effective exhibit is deemed to be one that attracts a large 
number of visitors who, moreover, remain long enough to receive the 
designer's intended message. While it is self-evident that an 
exhibit which fails to attract visitors cannot be effective, in 
Chapter 2 it was argued that the validity of 'holding power' as an 
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index of effectiveness was VẀVŸŤȘWĚ if an active-dynamic conception 
of the museum visitor is upheld. All the studies reviewed have 
shown that the average holding power of exhibits is in the region 
of thirty seconds so that if the museum visitor is viewed as an 
active agent who is not prepared to invest long periods of time 
viewing individual exhibits, an effective exhibit would be regarded 
as one that transmits a short message. Earlier workers who have 
taken an essentia11y deterministic view of the museum visitor have 
maintained that an effective exhibit is one that manipulates the 
visitor to remain for the required time, apparently without an 
upper limit. 
In Chapter 3 a new theory of exhibit effectiveness was put forward. 
Essentially, it takes as its starting point the idea that exhibits 
are in competition with one another for the attention of visitors. 
An effective exhibit is one that competes successfully and attracts 
visitors and ineffective exhibits are those that compete 
unsuccessfully. An explanation of what makes exhibits attractive 
is to be found in terms of their 'characteristics' as perceived by 
visitors. In other words it iS r at least in form, a person-exhibit 
interactive model. Within such a framework certain characteristics 
will be evaluated favourably and others unfavourably. 
Characteristics that are perceived favourably have a positive valence 
(to borrow Lewin's terminology), while those that are evaluated 
unfavourably have a negative valence and will tend to repel visitors. 
For a given visitor the sum total of the different valences will 
determine whether an exhibit attracts or fails to attract that 
visitor. The concept of a 'putative' ideal exhibit was introduced 
as a theoretical construct and was defined as a notional exhibit 
that attracts all visitors, that is, has an attracting power of unity. 
Real world exhibits were construed, accordingly, in terms of their 
distance from the ideal. Thus the more characteristics a real world 
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exhibit shares with the ideal,. the higher its attracting power. 
The remainder of the thesis was concerned with testing the theory 
empirically in the Hall of Human Biology. 
The theory requires that the attracting powers of real world exhibits 
are measured and Chapter 4 describes the development of an apparatus 
for doing so. Initially, a method whereby an observer physically 
followed visitors as they wandered through the Hall of Human Biology, 
noting the exhibits they stopped at (and for how long), was attempted. 
This was the method that had been adopted by the majority of other 
researchers in the field. Unfortunately, when ever such attempts 
were made, the observer became conspicuous to the visitor being 
tracked. To overcome this difficulty, closed-circuit television was 
installed throughout the Hall of Human Biology to allow an observer 
to watch and record the behaviour of individual visitors. In 
addition, a real-time event-recorder based round a 'PET' micro-
computer was developed. This permits the observer to record and 
analyse the behaviour of a visitor at the actual time he is 
observing, thus obviating the need for retrospective analyses of 
video recordings. This system is described in detail in Chapter 4. 
Chapter 5 is devoted to a general discussion of the notion of 
reliability in observational research and in particular reported the 
findings of an inter-observer reliability study using the tracking-
recording apparatus developed and described in Chapter 4. 
Chapter 6 reported a major observational study of a sample of 
visitors to the Hall of Human Biology. Using a model developed by 
Miles and Tout (1979), the attracting power and holding power of 
exhibits were defined formally in terms of the interaction between 
visitors and exhibits in the form of a matrix. The model was 
extended to develop statistics pertinent to the behaviour of visitors 
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in addition to those defined fQr exhibits. Specifically, the 
'attractiveness' and 'arrestment' of an exhibition to a visitor 
were defined in terms of the number of exhibits he stops at and his 
average (exhibit) viewing time, respectively. It was postulated 
that for a visitor, the 'attractiveness' and 'arrestment' of the 
exhibition would be related to his or her 'prior interest' in the 
topics. Displayed prior interest was defined at the interest a 
visitor brings with him to the exhibition and it refers to his 
prospective interest in the subject matter he will encounter on 
display quite independently of his actual interest in the exhibit 
as he eventually finds it. 
A sample of 148 visitors was interviewed before it entered the Hall 
of Human Biology to obtain measures of prior interest in the topics 
on display; and the behaviour of subjects in the exhibition was 
observed unobtrusively using the apparatus previously described in 
Chapter 4. The attracting powers and holding powers of exhibits 
and Assemblies (see Chapter 1) were computed and reported in detail 
along with summaries of all the time data and measures of prior 
interest. By and large, the time data have replicated the findings 
of earlier studies, indicating that on the average visitors spend 
approximate1y twenty seconds looking at individual exhibits. This 
provided empirical evidence to add to the philosophical considerations 
with which to question the usefulness of 'holding power' as an index 
of exhibit effectiveness. It seems that visitors are simply not 
prepared to spend more than thirty or so seconds looking at indiviual 
exhibits. 
Although replicating certain of the findings of earlier researches, 
some of the other effects reported in the literature were not 
apparent from the study. The pronounced 'right-turning' tendency 
as shown in all studies in American museums was not found; the 
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so-called 'exit-gradient', whereby the attracting power and holding 
power of exhibits are related to their physical distance from the 
exit door was also missing; and 'museum fatigue' which Melton 
showed to affect attracting power while leaving holding power 
unaffected was not noticeable. 
There was a significant positive correlation between an individual's 
prior interest in the Human Biology exhibition and the attractiveness 
of the exhibition but no relationship between prior interest and the 
arrestment of the exhibition. In other words, these findings suggest 
that individuals are likely to stop at more exhibits in exhibitions 
dealing with topice of interest to them than they are in exhibitions 
dealing with topics of little or no interest to them. Knowing prior 
interest removes some of the apparent randomness from visitor 
behaviour. 
The failure to find any correlation between prior interest and 
arrestment furnishes yet further empirical evidence that visitors 
are only prepared to spend a limited amount of time looking at 
individual exhibits; and attempts by designers to capture visitor's 
attention for longer periods at single exhibits are likely to prove 
unfruitful. Nevertheless, in absolute terms, the correlation between 
prior interest in an exhibition and its attractiveness was low 
(r = 0.25), thus only 6% of the variability in visitor behaviour 
was explainable from knowing prior interest. This clearly indicated 
that there were other factors or perceived characteristics about 
exhibits which caused a visitor to stop. 
Two stUdies were reported in Chapter 6 pursuing this theme. The 
first was concerned with elucidating the characteristics of exhibits 
in the Hall of Human Biology as perceived by visitors. These 
characteristics were elicited from a sample of visitors taken to 
exhibits in the exhibition using a free-response questioning format. 
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The large number of responses was reduced to a representative list 
of approximate1y fifty items. This list eas used by subjects in 
the second study who were invited to state which of the items on 
the list applied to a selected list of exhibits. Forty five 
exhibits in the Hall of Human Biology were 'rated' in this way. 
The exhibits were chosen to be representative of the full range 
of 'morphological tYpes' to be found in the exhibition; and they 
were also representative of the ranges of attracting power and 
holding power calculated in the studies reported in Chapter 6. In 
addition, subjects were also asked to state which of the items 
would apply to an ideal exhibit. Using a Biplot analysis (a sort 
of principal components analysis for rows and columns simultaneously) 
it was possible to see which items applied to which exhibits and 
which exhibits were similar to each other in terms of the relative 
attributions of the items to the exhibits. Moreover, the distances 
of each real-world exhibit from the ideal were computed and the 
values obtained were correlated with the exhibits' attracting powers 
and holding powers. Characteristics which applied strongly to the 
ideal were:-
- it makes the subject come to life; 
- it gets the message across quickly; 
- you can understand the point/s it is making quickly; 
- there's something in it for all ages; 
- you can't help noticing it. 
Characteristics which were strongly negative with respect to the 
ideal were:-
- it's badly placed - you wouldn't notice it easily; 
- it doesn't give enough information; 
- it's not clear what you're supposed to do or how 
you should begin; 
\ 
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- your attention is distracted from it by other displays; 
- it's a difficult subject to understand. 
Characteristics orthogonal to the ideal were:-
- it allows you to test yourself to see if you are right; 
- it involves you; 
- it deals with a subject better than textbooks do; 
- the information is clearly presented; 
- it makes a difficult subject easier. 
The correlation coefficient between the distances of exhibits from 
the ideal exhibit and their attracting powers was r = -0.63, highly 
significant at p = 0.01, whereas there was no significant correlation 
between exhibits' distances from the ideal and their holding power 
( r = - 0.09). 
Interpretations of these results is favourable to the theory of 
exhibit effectiveness (outlined in chapter 3) in which real world 
exhibits were conceptualised in terms of their proximity to an ideal 
exhibit. The proposition that exhibits are in competition with one 
another with successful ones being those that attract visitors ' 
attention is given convincing support by the evidence. Explanatory 
power is added to the theory on the basis of the results by showing 
that an attractive exhibit is one that transmits a short clear 
message, displayed in a vivid manner with a wide appeal to all age 
groups. These findings appear to relegate some of the more ambitious 
interactive exhibits to the status of ineffective exhibits, 
particularly those that require the visitor to invest a considerable 
amount of his or her time reading text and instructions. 
The strictly behavioural data collected in the studies reported in 
Chapter 6 called into question holding power as an index of 
\ 
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of effectiveness by showing that visitors on average spend only a 
short time looking at exhibits. The studies reported in Chapter 7 
have provided yet further evidence to this effect by showing that 
the holding power of an exhibit is unrelated to its distance from 
the ideal. This is corroborated by the attributes visitors 
associate with the ideal exhibit; specifical1y, that "it gets the 
message across quickly" and "you can understand the point/s it is 
making quickly." 
Weiss and Bourtourline (1963) speculated that unusually large or vivid 
exhibits, which they named I landmark I exhibits, wou1d attract 
visitors and, therefore, be determinants of paths through the museum. 
The three exhibits closest to the ideal - 3, 38 and 26 (Figure 17) 
clearly support the idea of landmark exhibits. Exhibit number 3, 
consists of four short slide-tape presentations in which the visitor 
is confronted with dramatic depictions of a series of familiar 
happenings that give rise to the emergency reaction. Here, sound 
is the most apparent form of initial attraction. It announces the 
presence of the exhibit well before it can be seen, and a frightening 
scream which is part of the information - bearing elements of one 
of the four sequences, is also effective in attracting attention. 
Initial attraction, however, although necessary, has to be reinforced 
if the visitor is to be held long enough to receive information. 
In this exhibit, reinforcement is provided at the outset by a 
question incorporated in the first unit of the section ("Emergency -
How do you react?"). Since the design of the exhibit incorporates 
slides with accompanying sounds, timing becomes an important factor. 
It has been shown, for example, that most of the re1evant 
information in a picture is extracted during the first two seconds 
of eye fixation (Mackworth and Morandi, 1967); and since the slides 
are clear and the main focus is emphasised, it might be proposed 
that the rapid cut from slide to slide which is a feature of the 
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exhibit, manages to retain the· attention of the viewer - the median 
holding power of this exhibit was 55 seconds which indicates that 
at least fifty per cent of the sample remained long enough to 
receive the main points displayed. 
Exhibit number 38, known as the Womb Area, consists of a separate 
darkened room containing a back-lit, giant-sized model of a human 
foetus, accompanied by sound recordings taken from a mother's 
uterus. Size and location are two forms of attraction particularly 
exploited by typographics, although there is evidence that these 
are significant pictorial factors as well (Brandt, 1945); and the 
large foetus in the Womb Area is a good example translated into 
three dimensions. However, there are three other powerful elements 
which might also account for the exhibit's attractiveness. There 
is what might be called the 'immediate meaning' of the exhibit, to 
the extent that if the viewer were unaware of the identity of the 
9bject, its particular power to attract would be diminished. The 
most well-documented evidence of universal interest (for example 
see Buswell 1935, and Yarbus 1967) concerns the compelling 
attraction of human faces; and it is perhaps reasonable to extend 
these findings to the three-dimensional model of a human foetus -
the beginnings of life might be safely assumed to be of interest to 
most people. Finally, there is isolation, not of the exhibit but 
that of the viewer himself. The visitor to the Womb Area is not in 
an ordinary room but in an environment in which authentic sounds, 
acoustic design, and comparative darkness combine to provide a 
veridical set.of identifying features approximating to a womb. 
Exhibit number 26 is a large exhibit in comparison to others in the 
assembly and it is centrally placed, thus being in a sense difficult 
to ignore. The exhibit consists of a series of models which are 
manipulated by the visitor, showing different joints found in the 
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human skeleton and how they work. It is 'visibly' interactive and 
this seems also to add to its attractiveness. In this exhibit, 
the quality of the interaction is dictated by the nature of the 
information and may therefore give the exhibit an 'immediate meaning' 
to the visitor. 
It should be stressed that although all three of these exhibits are 
well described by the statement "You can't help noticing it II 
(closely associated with the ideal), this statement alone is 
insufficient to characterise the exhibits' close proximity to the 
ideal. for example, Exhibit number 19 is a model of a generalised 
human cell, situated at the beginning of the Human Biology exhibition. 
It is literally the first exhibit on view to visitors as they enter 
the exhibition and it ŸĚlarge; and yet, reiatively speaking, it 
is some distance from the ideal. As well as its size, it is to some 
extent physically isolated; further, the lighting and colouring of 
the three-dimensional part of the exhibit gives it both tonal 
contrast (Buswell 1935) and colour contrast (Chevreul 1967) with a 
dark blue background. The information presented is designed to show 
the complexity of the cell. There is a cross-section in the model 
that presents a visual array containing more than two dozen elements, 
differing from each other to some degree in shape and/or cOlour. 
The textual information is accompanied by colour photographs (Dwyer 
1971) with coloured headings (Brandt 1945) and enough white space 
within and around the photographs to suggest easy access (Spencer 
1969). Accordingly, one might have expected this exhibit to have 
turned out to be very attractive since it conforms with many of the 
principles of good design for communication and it is we11 located. 
It seems that the simple answer as to why it is not particularly 
attractive is that it takes the visitor too long a time to assimi1ate 
and understand the information presented; and this fact is evidently 
signaled to visitors before they stop at the exhibit. It is as if 
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visitors perceive the threat of suffocation if they dare to stop. 
This suggests that one of the factors which attracts visitors to 
exhibits is the (perceived) pay-off between stopping and receiving 
information without the necessity of having to invest too much 
time and effort. The question of whether it is possible to induce 
a visitor to stop at an exhibit in which a more significant 
investment of his time is required to receive the exhibit's message 
will be discussed later in the chapter. However, at present, it 
seems that effective exhibits are those that attract the visitor and 
then 'pace' the presentation of a limited amount of information. 
If the visitor perceives the information to be complex he is 
unlikely to stop. Effective exhibits are thus those that have an 
'immediate meaning' to the visitor. 
Similar points to those made about exhibit 26 could be made about 
many of the exhibits some distance from the ideal. They all pre-
require from the visitor an investment of time he or she is 
apparently not prepared to make. Some of these exhibits are the 
ones that the planners and designers of the Hall of Human Biology 
have singled out for special mention as being examples of the sorts 
of 'ideal' exhibits that museums should produce. Miles and Tout 
(1978) referred to exhibits in section J ('Cogdevel') of the 
exhibition which present the visitor with a series of logical puzzles 
to solve. These are all exhibits which require the visitor to read 
detailed instructions on how to interact with them before they can 
even begin to understand the message. For interactive exhibits to 
be successful it seems that the act of interacting must itself be 
informative and that interaction as a means to obtain information 
is not good enough. 
These conclusions have rather profound implications for designers 
of educational exhibitions who have assumed that museums have a 
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potential for learning in much-the same way as textbooks and 
programmed learning material. This formal educational model has 
been shown up as being clearly inappropriate at least as presently 
interpreted in the museum setting by the research presented in 
this thesis. 
As to what alternative approach might prove satisfactory is, of 
course, an altogether different question. Perhaps one of the first 
things to be done is to remove the wholly artificial dichotomy 
between museums as places of entertainment and museums as learning 
environments. Visitors came to museums first and foremost to 
enjoy themselves as countless visitor surveys show (see Appendix 1); 
and it is the 'experiential' aspects of a museum visit that should 
receive attention from museum planners, particularly with a view 
to designing exhibits which have an immediate meaning to them. This 
would entail moving away from thematic exhibitions with rigid 
learning hierarchies to exhibitions with networks of inter-related 
ideas and objects which different visitors could explore in all 
manner of different ways as their own interests dictate. 
Before turning finally to a discussion of the possible directions 
future research would take in this area, the relevance of the 
present approach to wider fields of psychological study will be 
discussed briefly. 
As mentioned in Chapter 3, the study of 'curiosity' could be 
illuminated by a general theory of attractiveness couched in some-
what similar terms to those used in the more specific theory of 
effective, exhibits. If curiosity is considered as a 'state l aroused 
by certain objects, the methodology outlined in Chapter 7 could 
easily be applied to the study of individuals' perceptions of 
different objects; and in doing so it would provide a more complete 
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explanation of the curiosity-value of the objects than ones offered 
irl terms of the stimulus comp1exity of the objects themselves. 
Further, the idea of curiosity as a 'trait' could be explored by 
examining individual differences in the 'attractiveness' of an 
object, perhaps in terms of relevant personality variables. These 
observations a1so apply more generally to the study of aesthetics 
and studies of liking or preferences for objects. 
Perhaps also, the studies reported in Chapter 7 have a relevance to 
the wider field of cognitive psychology. Rosch (1978) has made a 
plea for more naturalistic research into the manner in which we 
categorise real-wor1d objects since most of the studies reported 
have been undertaken out of context in artificial laboratory 
conditions. It has been demonstrated in Chapter 7 that it is 
possible to use sound research - and even experimental - procedures 
in a natural setting. These procedures have yielded valid results 
in the sense that they correlate highly with a behavioural index 
of exhibit effectiveness computed from data collected from 
unobtrusive observations of museum visitors in a separate study. 
Furthermore, the correlations obtained are at least as high as might 
be expected from studies carried out in a controlled laboratory 
environment. In addition, the methods reported suggest themselves 
as a general method for investigating the ways in which we perceive 
similarities between real-world objects. 
Further research directions 
A number of avenues for further research are suggested by the 
findings presented and discussed in this thesis; and some of these 
wil1 now be presented. 
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A Trade-off Model for exhibit characteristics 
As pointed out in Chapter 7, certain of the characteristics which 
turned out to be unrelated to the ideal ran counter to intuition, 
although some of these findings may be partly explained by the 
overall structure in the data. Nevertheless, the salience of 
various characteristics does merit further investigation, in particular 
to see if and under what circumstances characteristics closely 
associated with the ideal might be traded-off against attributes 
which are less favourable or unrelated. For examp1e, the characteristic 
"It involves you" was found to be orthogona1 to the ideal exhibit 
but as pointed out, this should not be taken to imply necessarily 
that an ideal exhibit should not possess this characteristic. If 
an exhibit were perceived to possess the characteristics associated 
with the ideal and "it involved" the visitor, this may be highly 
desirable. The question then arises under what circumstances would 
visitors trade-off one or more ideal characteristic in exchange for 
"It involves you". As an il1ustration, consider just one 
characteristic associated with the ideal - "It gets the message 
across quickly" - which visitors might trade-off against "It involves 
you." In principle, it is possible to specify various levels of 
involvement and various required viewing times for a hypothetical 
exhibit. If each characteristic is specified at three levels, then 
subjects could be asked to rank all nine combinations of involvement 
and required viewing time, thus discovering the extent to which a 
subject would be prepared to trade-off required viewing time against 
some 1evel of involvement. In this illustration, only two 
characteristics have been suggested but it is possible to use trade-
off computations between combinations of the 1evels of any number 
of attributes (Kruskal 1965). This model would indicate which hypo-
thetical exhibits would be preferred to which other hypothetical 
exhibits, thereby demonstrating possible strategies for a designer 
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to adopt in a given context. ?uch an approach would indicate, for 
example, under what circumstances if any, visitors might be prepared 
to view exhibits for longer than the apparently immutable thirty or 
so seconds. 
Validating and Extending the Paradigm 
While the above line of research is a natural consequence arising 
out of the present research programme, the immediate thrust of any 
future research should concentrate on validating and extending the 
paradigm established for testing the theory of exhibit effectiveness 
outlined in Chapter 3. 
The research reported in this thesis was carried out in a single 
exhibition in the Natural History Museum and should be tested further 
in other exhibitions employing different approaches to design and 
in different museums covering different subject matters. Clearly, 
to borrow Repertory Grid terminology, the range of convenience of 
the characteristics will vary from exhibition to exhibition not to 
mention from museum to museum, and this means that relevant and 
appropriate characteristics will need to be elicited for each study_ 
A failure to do so would possibly subvert the subsequent stages in 
the research paradigm. However, while it is obvious that the 
characteristics associated with real exhibits will vary in different 
exhibitions using different styles of presentations, it is by no 
means as certain that the characteristics associated with ideal 
exhibits will vary as greatly. It is an empirical exercise to 
discover if visitors have different ideals for different exhibitions. 
Following on from these considerations, there ;s a need to refine 
operationally the notion of an 'ideal ' exhibit to take account of 
individual differences among visitors. As discussed at the end of 
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Chapter 7, the present ŲŤVŤŠŲŸUĚ self-consciously took a consensus 
across the sample to arrive at a profile of the ideal exhibit. 
As it turned out, this was a reasonable stand-point to have adopted 
but it would have been much more sensitive to have looked for individual 
differences in ideal exhibits since by doing so firmer predictions 
and greater explanatory power would be anticipated as a result. 
However, exhibition planners and deSigners are usually going to be 
concerned with populations of visitors rather than with individuals 
and there is thus a limit to the extent to which the population of 
all visitors can be disaggregated to take account of individual 
differences. One approach to segmenting the population into sub-
populations would be to investigate if, within the total population 
of visitors, it is possible to discern different 'clusters' of 
individuals with identifiably different requirements for their ideal 
exhibit. If noticeable sub-populations were detected, then it 
would be possible to attempt a definition of these sub-populations 
(possibly in terms of their demographic characteristics), thereby 
defining target audiences for different approaches to exhibition 
deSign. 
One of the hoary old chestnuts in the museum world centres on the 
perennial question "What is a museum?" Museum professional pontificate 
endlessly (and fruitlessly) on this question since the question can 
never be illuminated by recourse to reason alone. A museum can be 
anything (within reason) that its managers or trustees decide it shall 
be. However, the question does take on a different complexion if 
posed in the form "What do visitors think a museum should be?" Using 
the research paradigm developed during this thesis, it would be 
possible to elucidate how different museums are perceived as 
institutions and relate these perceptions to the notion of an ideal 
museum. It may be that different 'ideals' exist for different types 
of museums - science museums and art ga11eries, for example, may be 
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characterised by different ideals. At least in this way the 
question becomes tractable; and in the age of accountability, 
museums could begin to take notice of their public. 
Fina11y, and in deference to those co11eagues preoccupied with the 
idea of the exhibition as an educational medium, a corollary of 
the findings presented in this thesis is that visitors should 
learn more from exhibits c10se to the ideal than those distant 
from it. This is a relatively straightforward hypothesis to test 
but the present writer's experience in evaluating the Hall of 
Human Biology over the past five years, suggests it would miss 
the point concerning what exhibitions are about. 
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Appendix I 
"Four years of visitor surveys at the British 
)vJuseum (Natura1 History): 1976 - 1979." 
Text cut off in 
original 
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
Image redacted due to third party rights or other legal issues
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Appendix II 
Descriptions presented to subjects for ratings 
of prior interest. 
(see Chapter 6) 
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A. Living cells. 
This section of the exhibition explains how the different cells in 
our bodies carry out different jobs. The sperm cell in the man and 
the ovum in the woman are discussed in more detail and, in 
particular, how these two cells join together to form the first 
cell of a new Human Being. 
B. Growth and development. 
This section of the exhibition traces the growth of a baby in the 
mother's womb up to the time of birth. It explains how a baby is 
born and how a baby grows during childhood. 
BE. More about chromosomes. 
This section of the exhibition explains how we inherit genet"ic 
instructions from our parents. 
C. Movement. 
This section of the exhibition explains how muscles pull our bones 
to make us move. It explains how different joints allow our bones 
to move in different ways, how muscles pull our bones and how nerve 
messages control the movements of our muscles. 
o & DE. Controlling your actions. 
This section of the exhibition explains what the brain - the body's 
control centre - is made of and it explains the different areas of 
the brain and how they work together to control your actions. 
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E. Your life in the balance .. 
This section of the exhibition explains how conditions inside your 
body stay more or less the same despite the fact that our 
surroundings are constantly changing. 
F. Hormones - messengers in the blood. 
This section of the exhibition explains how hormones control 
different bodily processes. It also explains what hormones are, 
how they work and how they themselves are controlled. 
FE. More about sex hormones. 
This section of the exhibition explains how hormones control the 
development of our sex organs. It also explains how sex hormones 
control a woman's monthly periods. 
G. Hormones and nerves. 
This section of the exhibition explains how hormones and nerves 
work together to control the amount of water in our bodies. 
H & HE. Learning and memory. 
This section of the exhibition explains how we learn skills and 
information, how we remember the things we have learned and the 
methods we use to recall information from our memories. 
I. Perception. 
This section of the exhibition is concerned mainly with how we 
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perceive objects in the world about us. It shows through the study 
of visual illusions how the brain interprets information received 
through our eyes. 
J. How do we come to understand the world about us. 
This section of the exhibition traces the stages of intellectual 
developrnerit we pass through from early infancy to adulthood. It 
shows the importance of play and imitation, traces the development 
of language and our ability to solve difficult intellectual 
problems. 
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Appendix III 
Photographs of exhibits studied (see Chapter 7) 
Notes: 
(i) The photographs of the exhibits are numbered as 
in Table 18. 
(ii) Unfortunately photographs of exhibits 13, 17, 19, 
21, 34 and 41 are missing as these exhibits under-
went revisions shortly after the data were 
collected and before the photographs were taken. 
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I 
Exhibit 1. Exhibit 2. 
Exhibit 3. 
Exhibit 4. 
Exhibit 5. Exhibit 6. 
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Exhibit 7. 
Exhioit s. 
GO 
Exhibit 11. 
Exhibit 8. 
Exhibit 10. 
l 
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I j' 
:::xhibit 12. 
\ . , , ŸĚ
Moving bones 
tr 
Exhibit 14. 
Exhibit 16. 
Exhibit 20. 
1 
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I.
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ŸĚ. 
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Exhibit 15. 
J1 ... 
Exhibit 18. 
Exhibit 22 
Exbjhit 23. 
Exhibit 25. 
J12 
II1errtoI images 
WntlOQlllOtoonmootairnoQOOo1 
CIOIOC\sandGVlilf1!sw1'lonW(l!ll'1l 
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yWI'1.IO\rlom'NCcaI'Iusomorr.a! 
rnnQOO!or.ebL44f1fQJO.IlId1l1/1081 
crPCtUm5OQl.JlilOCOllof!Mill1l1 
ŃËIJŅŅŚÓŘÕÕWŬŸĤŲẀĚ
men!OJj oll:I.llIdos. ThGoo rdJde tJet'lQ LJI'lIIOMI 10 _ somoona oi5O, __ ' 
oIQ:utulJoonlll3flthet.'OdHo.!Ier 
<JIlITl8Jardc0ncentr'3nonontyOM 
DQrt oIal)'Oblem 11111" 1tIe NOddrocG 
gamOl WIi! ŸÍÍÍÌĚIru 10 mdro that we 
cal'lfIIY\II'9(IlIcnon:Inourmll'ld5. 
JĦŪJJË·ĒGJŸŅGĒẀJGŅŨŅŸËÕÜŨGGGGGGËŨGGGGGĚ
ŊŘWŬŲŲŪŤTŨÙŨWŬĨËŨŨŰÕȚŐŬWHHŸĚ
How_0\I0I'DJIT10tnqoo(lllflcurl!o)$oa 
ŬŤJËĿŨŨŞŤTȚŨÜŬŸÙĜŨŨŅŅŲȚŨŨÓĚ
'ol,hboon. 
ĿJẄUÙŞÙŸÎİĦĚ
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Exhibit 24. 
Exhibit 26. 
ŊŸŸŸĚ
-;. :::;::=" 
ŸN§ĒJJĶĤ
ĒŸĤ
:-.. ĒJËŸĤ­
:::::==:.::. 
Exhibit 28. 
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Exhibit ÎĲŸĚ
ĦHŸĦŸGĚ·GŸÙĚ
Exhibit 31. 
Exhibit 33. 
ŸĶÎJÑĤŸĚ
JĴIGŸŅĚ
JŪJĦĦĤÍǾŅGĜLŬLŲMŨĒGŅŊŅĜŲŨKŲĒŸİĦĚ
NŸŸJĶŸŸŸĦĚŪĦŸĚ
U'otlT<l'7 ... _ m.. __ \SIf'Ie 
.. -
Exhibit 30. 
How the special 
cells meet 
ŸŸĒJĒGŸĒGJĦĚ
_L 
Exhibit 32. 
Exhibit 35. 
ĦGJŸŸŸŸŸJJJĦĴĚ
ŸŸŸJŃĤĴGĴĚ
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Exhibit 37. 
Exhibit 38. Exhibit 39. 
C14 
Sending signals 
-'15 
--
- JŸĤĤĤĤŸĦĤ
Exhibit 42. 
Exhibit 40. 
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Exhibit 44. 
Exhibit 45. 
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Appendix IV 
Complete percentage matrix used as input for 
the bip10t analysis (see Chapter 7). 
Note: 
(i) Columns represent exhibits and run in sequence 
from exhibit 1 to exhibit 45 (Table 18) with 
the final column representing the ideal. 
(ii) Rows represent characteristics and run in 
sequence from item 1 to item 53 (Table 20). 
ustH 
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